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MANIPULATION OF ORGANIC ACID BIOSYNTHESIS AND SECRETION 

The present invention relates to nucleic acid fragments encoding amino 
acid sequences for organic acid biosyntiietic enzymes in plants, and the use 
thereof for the modification of organic acid biosynthesis and secretion in plants. 

5 Documents cited in this specification are for reference purposes only and 

their inclusion Is not acknowledgment that they form part of the common general 
knowledge in the relevant art. 

Organic acids, such as citrate and malate, are key metabolites in plants. 
They are involved in numerous processes, including C4 and Crassulacean acid 

10 metabolism (CAM) photosynthesis, stomatal and pulvinuai movement, nutrient 
uptake, respiration, nitrogen assimilation, fatty acid oxidation, and providing 
energy to bacteroids In root nodules. For example, malate plays a key role in root 
nodule metabolism and nitrogen fixation, serving as the primary carbon source for 
bacteroid maintenance and nitrogenase activity, and is also tightly linked to nodule 

16 nitrogen assimilation. Furthermore, the complexing role of organic adds produced 
and excreted from plant roots has also been associated with tolerance to the 
aluminium cation Al^* which is toxic to many plants at micromolar concentrations. 
Aluminium toxicity has been recognized as a major limiting factor of plant 
productivity on acidic soils, which account for approximately 40% of the earth's 

20 arable land. 

The tricarboxylic acid cycle (TCA), also known as Krebs cycle (after Its 
*d(8C0verer Hans Krebs) or citric acid cycle, moves electrons from organic acids to 
the oxidized redox cofactors NAD* and FAD. fomning NADH, FADH2, and carbon 
dioxide (CO2). The reaction sequence of ttie TCA cycle involves: In a reaction 

25 catalyzed by citrate synthase (OS). acetyl-CoA fonmed by the pymvate 
dehydrogenase complex combines with oxaloacetate to produce the Ce 
tricarboxylic acid, citrate. In the overall cyde. the citrate Is oxidized to produce two 
molecules of CO2 in a series of reactions that leads to the formation of one 
oxaloacetate, three NADH, one FADH2, and one ATP. The resulting oxaloacetate 

30 reacts with another molecule of acetyl-CoA to continue the cycle. The oxidative 
decarboxylation of pyruvate yields an additional CO2 and NADH. Thus the TCA 
cycle brings about the complete oxidation of pyruvate to three CO2 plus 10 
electrons, which are stored temporarily as 4 NADH and 1 FADHa. 
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Cytosolic reactions generate products that are transported into the 
mitochondria to feed . the TCA cycle. The nature of the end product of the glycolytic 
reactions in the cytosol of plants is determined by the relative activities of the three 
enzymes that can utilize phosphoenol-pyruvate (PEP) as substrate. Both pyruvate 
5 kinase and PEP-phosphatase fomn pyruvate; while PEP-carboxylase (PEPC) 
generates oxaioacetate. Pyruvate is transported directly into the mitochondrion. 
Oxaloacetate is either transported directly into the mitochondrion or first reduced 
to malate by c^osollc malate dehydrogenase (IS^DH). 

Before entering the TCA cycle proper, pyruvate is oxidised and 
10 decarboxylated by the pyruvate dehydrogenase enzyme complex to form CO2, 
aoetyl-CoA, and NADH. The pyruvate dehydrogenase enzyme complex, which 
requires the bound cofactors thiamine pyrophosphate, iipoic acid, and FAD as well 
as free coenzyme A (CoASH) and NAD*, links the TCA cycle to glycolysis. 

It is known that the TCA cycle includes the following enzymes: pyruvate 
15 dehydrogenase, citrate synthase, citrate hydrolase, isocltrate dehydrogenase, 
oxoglutarate dehydrogenase, succinyl-CoA synthetase, succinate dehydrogenase, 
fumarase, malate dehydrogenase, NAD-malic enzyme and phosphoenolpyruvate 
carboxylase. 

in particular, citrate synthase (CS) catalyzes the condensation of acetyl- 
20 CoA and oxaloacetate to fonm the C6 molecule citrate and free CoASH, as the 
TCA cycle proper begins. 

IVIalate dehydrogenase (MDH) catalyzes the final step of the TCA cycle, 
oxidizing malate to oxaloacetate and producing NADH. This reaction catalyzed by 
MDH is reversible,, thus allowing also for the reversible reduction of oxaloacetate 

25 to malate. The enzyme MDH is important in several metabolic pathways, and 
higher plants contain multiple fomns that differ in co-enzyme specificity and 
subcellular localization. Chloroplasts contain an NADP*-dependent MDH that 
plays a critical role in balancing reducing equivalents between the cytosol and 
stroma. Plants also contain NAD-dependent MDHs which are found in a) 

30 mitochondria as part of the TCA cycle; b) cytosol and peroxisomes involved in . 
malate-aspartate shuttles; and c) glyoxisomes functioning in p-oxidation. In root 
nodules of nitrogen-fixing legumes, such as white clover {Trifolium repens) and 
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alfalfa {Medicago sativa), malate serves as the primary carbon source to support 
the respiratory needs of the bacterial microsymbiont and the fixation of N2 by 
nitrogenase, and a nodule-enhanced MDH is thus critical for nodule function. 

Phosphoenolpymvate carboxylase (PEPC) catalyzes the reaction of 
5 phosphoenol-pyruvate with HCOa" releasing the phosphate and producing the C4 
product, oxaloacetate. Oxaloacetate is commonly reduced to malate by NADH 
through the action of malata dehydrogenase (MDH). PEPC is a homotetrameric 
enzyme widely distributed in most plant tissues. In plants, PEPC fulfils various 
physiological roles such as the photosynthetic CO2 fixation in C4 and 
10 Crassulacean Acid Metabolism (CAM) plants, and the anaplerotic pathway. 

While nucleic acid sequences encoding some organic acid biosynthetic 
enzymes have been isolated for certain species of plants, there remains a need for 
materials useful in modifying organic acid biosynthesis; in modifying organic acid 
secretion; in modifying phosphorous acquisition efficiency in plants; in modifying 
15 aluminium and acid soil tolerance in plants; in modifying nitrogen fixation and 
nodule function, pariiicularly in forage legumes and grasses, including alfalfa, 
medics, clovers, ryegrasses and fescues, and for methods for their use. 

This Invention is directed towards overcoming, or at least alleviating, one or 
more of the difficulties or deficiencies associated with the prior art. 

20 In one aspect, the present invention provides substantially purified or 

Isolated nucleic acids or nucleic acid fragments encoding the organic acid 
biosynthetic enzymes CS, MDH and PEPC, from a clover (Trifolium), medic 
(Medicago), ryegrass {Lolium) or fescue {Festuca) species, or functionally active 
fragments or variants thereof. 

25 The present invention also provides substantially purified or isolated nucleic 

acids or nucleic acid fragments encoding amino acid sequences for a class of 
proteins from a clover (Trifolium), medic (Medicago), ryegrass (Lolium) or fescue 
(Festuca) species which are related to CS, MDH and PEPC, or functionally active 
fragments or variants thereof. Such proteins are referred to herein as CS-IIke, 

30 MDH-like and PEPC-lilce respectively. 

The present invention also relates to Individual or simultaneous 
enhancement or otherwise manipulation of CS, MDH and/or PEPC or like gene 
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activities in plants to enhance or otiienvise alter organic acid biosynthesis; to 
enhance or reduce or otherwise alter organic acid secretion; to enhance or reduce 
or otherwise alter phosphorous acquisition efficiency in plants; to enhance or 
reduce or otherwise alter aluminium and acid soil tolerance in plants; and/or to 
5 enhance or reduce or othen/vise alter nitrogen fixation and nodule function in 
legumes. 

The individual or simultaneous enhancement or otherwise manipulation of 
CS, MDH and/or PEPC or like gene activities in plants has significant 
consequences for a range of applications in, for example, plant production, plant 

10 perfomiance, plant nutrition and plant tolerance. For example, it has applications 
in increasing plant tolerance to aluminium-toxic acid soils; in improving plant 
nutrient acquisition efficiency for example in increasing acquisition of phosphorus 
from soils; in increasing nodule function in nitrogen-fixing legumes for example 
leading to enhanced nitrogen fixation; in modifying the accumulation of organic 

15 acids such as citrate in fruits; in modifying the secretion of organic acids for 
example citrate and/or malate from plant roots. 

Manipulation of CS, MDt-1 and/or PEPC or lil^e gene activities in plants, 
including legumes such as clovers {Trifolium species), luceme {Medicago sativa) 
and grass species such as ryegrasses {Lollum species) and fescues {Festuca 
20 species) may be used to facilitate the production of» for example, forage legumes 
and forage grasses and other crops with enhanced tolerance to aluminium toxic 
soils; enhanced nutrient acquisition efficiency; forage legumes with enhanced 
nitrogen fixation; fruits with enhanced organic acid content leading to enhanced 
flavour and health benefits. 

25 The clover {Trifolium), rnedic {Medicago), ryegrass {Lolium) or fescue 

{Festuca) species may be of any suitable type, including white clover {Trifolium 
repens), red clover {Trifolium pratense), subterranean clover {Trifolium 
subterraneum), alfalfa {Medicago sativa), Italian or annual ryegrass {Lolium 
muftiflorum), perennial ryegrass {Lolium perenne), tall fescue {Festuca 

30 arundinacea), meadow fescue {Festuca pratensis) and red fescue {Festuca rubra). 
Preferably the species is a clover or a ryegrass, more preferably white clover {T 
repens) or perennial ryegrass (L. perenne). White clover (Trifolium repens L.) and 
perennial ryegrass {Lolium perenne L.) are Icey pasture legumes and grasses, 
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respectively, in temperate climates throughout the world. Perennial ryegrass is 
also an important turf grass. 

The nucleic acid or nucleic acid fragment may be of any suitable type and 
Includes DNA (such as cDNA or genomic DNA) and RNA (such as mRNA) that is 
5 single- or double-stranded, optionally containing synthetic, non-natural or altered 
nucleotide bases, and combinations thereof. 

The term "isolated" means that the material is removed from its original 
environment (eg. the natural environment if It Is naturally occumng). For example, 
a naturally occurring nucleic acid or polypeptide present in a living plant is not 

10 isolated, but the same nucleic acid or polypeptide separated from some or all of 
the coexisting materials in ttie natural system, is isolated. Such an Isolated nucleic 
acid could be part of a vector and/or such a nucleic acid could be part of a 
composition, and still be isolated in that such a vector or composition is not part of 
its natural environment. An isolated polypeptide could be part of a composition and 

15 still be isolated In that such a composition is not part of its natural environment. 

The term "purified" means tiiat tiie nucleic acid or polypeptide Is 
substantially free of otiier nucleic acids or polypeptides. 

By "functionally active" in respect of a nucleotide sequence it is meant that 
the fragment or variant is capable of modifying organic acid biosynthesis in a plant. 

20 A variant in this context can be an analogue, derivative or mutant and includes 
naturally occurring allelic variants and non-naturally occuning variants. Additions, 
deletions, substitutions and derivatlzations of one or more of the nucleotides are 
contemplated so long as the modifications do not result in loss of functional activity 
of the fragment or variant. Preferably the functionally active fragment or variant 

25 has at least approximately 80% identity to the functional part of the above 
mentioned sequence, more preferably at least approximately 90% Identity, most 
preferably at least approximately 95% identity. Such functionally active variants 
and fragments include, for example, tiiose having nucleic acid changes which 
result In conservative amino acid substitutions of one or more residues in the 

30 con-esponding amino add sequence. Preferably the fragment has a size of at least 
30 nucleotides, more preferably at least 45 nucleotides, most preferably at least 60 
nucleotides. 
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By 'Hinctionally active" in the context of a polypeptide it is meant that the 
fragment or variant has one or more of the biological properties of the proteins CS, 
CS-IIke, MDH. MDH-Iike, PEPC and PEPC-like. A variant in this context includes 
additions, deletions, substitutions and derivatizations of one or more of the amino 

5 acids are contemplated so long as the modifications do not result in loss of 
functional activity of the fragment or variant. Preferably the functionally active 
fragment or variant has at least approximately 60% Identity to the functional part of 
the above mentioned sequence, more preferably at least approximately 80% 
Identity, most preferably at least approximately 90% Identity. Such functionally 

10 active variants and fragments include, for example, those having consen/ative 
amino acid substitutions of one or more residues in the corresponding amino acid 
sequence.. Preferably the fragment has a size of at least 10 amino acids, more 
preferably at least 1 5 amino acids, most preferably at least 20 amino acids. 

By "operatively linked" in respect of a regulatory element, nucleic add or 
15 nucleic acid fragment and terminator, it meant that the regulatory element is 
capable of causing expression of said nucleic acid or nucleic acid fragment in a 
plant cell and said terminator is capable of terminating expression of said nucleic 
acid or nucleic acid fragment in a plant cell. Preferably, said regulatory element is 
upstream of said nucleic acid or nucleic acid fragment and said terminator is 
20 downstream of said nucleic acid or nucleic acid fragment. 

By "an effective amount" of a nucleic acid or nucleic acid fragment it is 
meant an amount sufficient to result in* an identifiable phenotypic trait in said plant, 
or a plant, plant seed or other plant part derived therefrom. Such amounts can be 
readily determined by an appropriately skilled person, taking into account the type 
25 of plant, the route of administration and other relevant factors. Such a person will 
readily be able to determine a suitable amount and method of administration. See. 
for example. Manlatis et al, Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor Laboratory, Cold Spring Harbor, the entire disclosure of which Is 
incorporated herein by reference. 

30 It will also be understood that the term "comprises" (or its grammatical 

variants) as used in this specification is equivalent to the term "Includes" and 
should not be taken as excluding the presence of other elements or features. 
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Such nucleic acids or nucleic add fragments could be assembled to form a 
consensus contig. As used herein, the temi "consensus contig" refers to a 
nucleotide sequence that is assembled from two or more constituent nucleotide 
sequences that share common or overlapping regions of sequence homology. For 

5 example, the nucleotide sequence of two or more nucleic acids or nucleic acid 
fragments can be compared and aligned in order to identify common or 
overlapping sequences. Where common or overlapping sequences exist between 
two or more nucleic acids or nucleic acid fragments, the sequences (and thus their 
corresponding nucleic acids or nucleic acid fragments) can be assembled into a 

1 0 single contiguous nucleotide sequence. 

In a prefenred embodiment of this aspect of the invention, the substantially 
purified or isolated nucleic acid or nucleic acid fragment encoding an CS or CS- 
like protein includes a nucleotide sequence selected from the group consisting of 
(a) sequences shown in Figures 1. 3. 4, 6, 7, 9. 99, 101, 102 and 104 hereto; (b) 
15 complements of the sequences shown in Figures 1, 3, 4. 6, 7, 9, 99, 101, 102 and 
104 hereto; (c) sequences antisense to the sequences recited in (a) and (b); and 
(d) functionally active fragments and variants of the sequences recited in (a), (b) 
and (c). 

In a further preferred embodiment of this aspect of the invention, the 
20 substantially purified or isolated nucleic acid or nucleic acid fragment encoding a 
MDH or MDH-Iike protein includes a nucleotide sequence selected from the group 
consisting of (a) sequences shown in Figures 11, 13, 14, 16, 17, 19, 21, 23. 25, 
26. 28, 30, 31, 33, 35, 37, 38, 40, 50, 55, 57, 58, 60, 61, 63, 64, 66, 67, 69, 70. 72. 
73, 75, 76, 78, 79, 81 , 82 and 84 hereto; (b) complements of the sequences 
25 shown in Figures 11, 13, 14. 16. 17, 19. 21. 23. 25, 26, 28, 30. 31, 33, 35. 37, 38. 
40, 50. 55, 57, 58, 60. 61, 63. 64. 66. 67, 69, 70, 72. 73. 75, 76, 78, 79, 81, 82 and 
84 hereto; (c) sequences antisense to the sequences recited in (a) and (b); and (d) 
functionally active fragments and variants of the sequences recited in (a), (b) and 
(c). 

30 In a further preferred embodiment of this aspect of the Invention, the 

substantially purified or isolated nucleic acid or nucleic acid fragment encoding an 
PEPC or PEPC-like protein Includes a nucleotide sequence selected from the 
group consisting of (a) sequences shown In Figures 42, 44. 46, 47, 49, 51. 53. 86. 
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88. 89, 91 , 92, 94, 95 and 97 hereto; (b) complements of the sequences shown in 
Figures 42, 44. 46, 47. 49. 51, 53, 86, 88, 89, 91. 92. 94. 95 and 97 hereto; (c) 
, sequences antisense to the sequences recited in (a) and (b); and (d) functionally 
active fragments and variants of the sequences recited In (a), (b) and (c). 

5 Genes encoding other CS or CS-llke. MDH or MDH-like and PEPC or 

PEPC-like proteins, either as cDNAs or genomic DMAs, may be isolated directly 
by using all or a portion of the nucleic acids or nucleic acid fragments of the 
present invention as hybridisation probes to screen libraries from the desired plant 
employing the methodology well known to those skilled in the art. Specific 

10 oligonucleotide probes based upon the nucleic acid sequences of the present 
invention may be designed and synthesized by methods known in the art 
Moreover, the entire sequences may be used directly to synthesize DNA probes 
by methods known to the skilled artisan such as random primer DNA labelling, 
nick translation, or end-labelling techniques, or RNA probes using available in vitro 

15 transcription systems. In addition, specific primers may be designed and used to 
amplify a part: or all of the sequences of the present Inventton. The resulting 
amplification products may be labelled directly during amplification reacttons or 
labelled after amplification reactions, and used as probes to isolate full-length 
cDNA or genomic fragments under conditions of appropriate stringency. 

20 In addition, short segments of the nucleic acids or nucleic acid fragments of 

the present invention may be used in protocols to amplify longer nucleic acids or 
nucleic acid fragments encoding homologous genes from DNA or RNA. For 
example, polymerase chain reaction may be perfomned on a library of cloned 
nucleic acid fragments wherein the sequence of one primer is derived from the 

25 nucleic acid sequences of the present invention, and the sequence of the other 
primer takes advantage of the presence of the polyadenylic acid tracts to the 3' 
end of the mRNA precursor encoding plant genes. Alternatively, the second primer 
sequence may be based upon sequences derived from the cloning vector. For 
example, those skilled in the art can follow the RACE protocol (Frohman ©f a/. 

30 (1988) Proc. Natl. Acad Sci. USA 85:8998. the entire disclosure of which is 
incorporated herein by reference) to generate cDNAs by using PGR to amplify 
copies of ttie region between a single point in the transcript and the 3' or 5' end. 
Using commercially available 3' RACE and 5' RACE systems (BRL), specific 3' or 
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5' cDNA fragments may be Isolated (Ohara a/. (1989; Proc. Natl. Acad Sci USA 
86:5673; Loh et al. (1989) SQience 243:217. the entire disclosures of which are 
incorporated herein by reference). Products generated by the 3' and 5* RACE 
procedures may be combined to generate full-iength cDNAs. 
5 in a further aspect of the present invention there is provided a substantially 

purified or Isolated polypeptide from a clover {Trifolium), medic (Medicago), 
ryegrass {Lolium) or fescue {Festuca) species, selected from the group consisting 
of CS or CS-lil<e, MDH or MDH-like and PEPC or PEPC-like proteins: and 
functionally active fragments and variants thereof. 
10 The clover (Trifolium), medic {Medicago), ryegrass {Lolium) or fescue 

{Festuca) species may be of any suitable type, Including white clover {Trifolium 
lepens), red clover {Trifolium pratense), subterranean clover {Trifolium 
subterraneum). alfalfa {l\/tedicago saffva). Italian or annual . ryegrass {Lolium 
mutmorum), perennial ryegrass {Lolium perenne), tall fescue {Festuca 
1 5 arundinacea), meadow fescue {Festuca pratensis) and red fescue {Festuca rubra). 
Preferably the species is a clover or a ryegrass, more preferably white clover (T. 
repens) or perennial ryegrass (L. perenne). 

In a prefen-ed embodiment of this aspect of the invention, the substantially 
purified or isolated CS or CS-like polypeptide includes an amino acid sequence 
20 selected from the group consisting of the sequences shown In Figures 2, 5, 8. 10, 
185 and 188 hereto, and functionally active fragments and variante thereof. 

In a further preferred embodiment of this aspect of the invention, the 
substantially purified or isolated MDH or MDH-like polypeptide Includes an amino 
acid sequence selected from the group consisting of the sequences shown in 
.25 Figures 12, 15, 18, 20, 22. 24. 27, 29, 32. 34. 36. 39. 41. 56. 59. 62. 65, 68. 71. 
74, 77, 80, 83 and* 85 hereto, and functionally active fragments and variants 
thereof. 

In a further preferred embodiment of this aspect of the invention, the 
substantially purified or Isolated PEPC or PEPC-like polypeptide Includes an 
30 amino acid sequence selected from the group consisting of the sequences shown 
In Figures 43, 45. 48, 50, 52, 54, 87, 90, 93, 96 and 98 hereto, and functionally 
active fragments and variants thereof. 
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In a further embodiment of this aspect of the invention, there is provided a 
polypeptide recombinantly produced from a nucleic acid or nucleic acid fragment 
according to the present invention. Techniques for recombinantly producing 
polypeptides are known to those skilled in the art. 

5 Availability of the nucleotide sequences of the present invention and 

deduced amino acid sequences facilitates immunological screening of cDNA 
expression libraries. Synthetic peptides representing portions of the instant amino 
acid sequences may be synthesized. These peptides .may be used to immunise 
animals to produce polyclonal or monoclonal aritibodies with specificity for 

10 peptides and/or proteins including the amino acid sequences. These antibodies 
may be then used to screen cDNA expression libraries to isolate full-length cDNA 
clones of Interest 

. A genotype is the genetic constitution of an individual or group. Variations In 
genotype are important in commercial breeding programs, in determining 

15 parentage, in diagnostics and fingerprinting, and the like. Genotypes can be 
readily described in terms of genetic markers. A genetic marker identifies a 
specific region or locus In the genome. The more genetic markers, the finer, 
defined is the genotype. A genetic marker becomes particularly useful when it Is 
allelic between organisms because It then may serve to unambiguously identify an 

20 individual. Furthermore, a genetic marker becomes particularly useful when It is 
based on nucleic acid sequence information that can unambiguously establish a 
genotype of an individual and when the function encoded by such nucleic acid is 
known and is associated with a specific trait. Such nucleic acids and/or nucleotide 
sequence infonmatlon Including single nucleotide polymorphisms (SNPs), 

25 variations In single nucleotides between allelic forms of such nucleotide sequence, 
may be used as perfect markers or candidate genes for the given trait. 

Applicants have Identified a number of SNPs of the nucleic acids or nucleic 
acid fragments of the present Invention. These are indicated (marked with grey on 
the black background) in the figures that show multiple alignments of nucleotide 
30 sequences of nucleic acid fragments contributing to consensus contig sequences. 
See for example, Figures 3, 6. 9, 13, 16. 30, 37, 57, 60, 63, 79, 89, 92, 104, 122, 
131, 142, 145. 148. 151, 154. 157. 163, 173, 179. 186, 189. 192, 20O, 203, 209. 
226. 232. 246. 255 and 262 hereto. 



11 

Accordingly, in a. further "Aspect of the present Invention, there Is provided a 
substantially purified or isolated nucleic acid or nucleic add fragment including a 
single nucleotide polymorphism (SNP) from a nucleic acid or nuclete acid fragment 
according to the present invention, for example a SNP from a nucleic acid 
sequence shown in Figures 3. 6, 9, 13, 16. 30, 37, 57, 60, 63, 66, 67, 72, 78, 88, 
94, 101 and 104 hereto; or complements or sequences antisense thereto, and 
functionally active fragments and variants thereof. The Invention further provides a 
substantially purified or isolated nucleic add or nucleic acid fragment induding a 
single nucleotide polymorphism (SNP) isolated by the method of this Invention. 

In a still further aspect of the present invention there is provided a method 
of isolating a nucleic acid or nucleic acid fragment of the present invention 
including a SNP, said method induding sequencing nudeic acid fragments from a 
nudeic acid library. The method indudes the step of identifying the SNP. 

The nucleic acid library may be of any suitable type and is preferably a 
cDNA library. 

The nudeic add or nucleic acid fragment may be isolated from a 
recombinant plasmid or may be amplified, for example using polymerase chain 
reaction. 

The sequencing may be perfomned by techniques Icnown to those skilled In 
the art. 

In a still further aspect of the present Invention, there Is provided use of the 
nucleic acids or nucleic acid fragments of the present invention including SNPs, 
and/or nudeotide sequence information thereof, as nrralecular genetic markers. 

In a still further asped of the present Invention there Is provided use of a 
nucleic acid or nucleic add fragment of the present invention, and/or nucleotide 
sequence infomnatlon thereof, as a molecular genetic marker. 

More particularly, nudeic acids or nucleic acid fragments according to the 
present invention and/or nucleotide sequence information thereof may be used as 
a molecular genetic marker for quantitative trait loci (QTL) tagging, QTL mapping, 
DNA fingerprinting and In marker assisted selection, particularly in clovers, alfalfa, 
ryegrasses and fescues. Even more particularly, nucleic acids or nudeic acid 
fragments according to the present invention and/or nucleotide sequence 
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information tliereof may be used as molecular genetic markers in plant 
improvement in relation to plant tolerance to abiotic stresses sucli aluminium toxic 
acid soils; In relation to nutrient acquisition efficiency including phosphorus; in 
relation to nitrogen fixation: in relation to nodulation. Even more particularly, 

5 sequence infomrtation revealing SNPs in allelic variants of the nucleic acids or 
nucleic acid fragmente of the present invention and/or nucleotide sequence 
infonnation thereof may be used as molecular genetic markers for QTL tagging 
and mapping and in marker assisted selection, particularly in clovers, alfalfa, 
ryegrasses and fescues. 

10 In a still further aspect of the present invention there is provided a vector 

including a nucleic acid or nucleic acid fragment according to the present 
invention. 

In a preferred embodiment of this aspect of the invention, the vector may 
include a regulatory element such as a promoter, a nucleic acid or nucleic acid 
15 fragment according to the present inventfon and a terminator; said regulatory 
element, nucleic acid or nucleic acid fragment and terminator being operatively 
linked. 

The vector may be of any suitable type and may be viral or non-viral. The 
vector may be an expression vector. Such vectors include chromosomal, non- 
20 chromosomal and synthetic nucleic acid sequences, eg. derivatives of plant 
viruses; bacterial plasmids; derivatives of the Ti plasmid from Agrobacterium 
tumefaciens, derivatives of the Ri plasmid from Agrobacterium rtiizogenesr, phage 
DNA; yeast artificial chromosomes: bacterial artificial chromosomes: binary 
bacterial artificial chromosomes; vectors derived from combinations of plasmids 
25 and phage DNA. However, any other vector may be used as long as it is 
replicable, integrative or viable in the plant cell. 

The regulatory element and terminator may be of any suitable type and may 
be endogenous to the target plant cell or may be exogenous, provided that they 
are functional in the target plant cell. 

30 Preferably the regulatory element is a promoter. A variety of promoters 

which may be employed in the vectors of tiie present Invention are well known to 
those- skilled in the art Factors influencing the choice of promoter include the 
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desired tissue specificity of the vector, and whether constitutive or inducible 
expression Is desired and the nature of the plant cell to be transfomned (eg. 
monocotyledon or dicotyledon). Particularly suitable constitutive promoters include 
the Cauliflower Mosaic Virus 35S (CaMV 35S) promoter, the maize Ubiqultin 
5 promoter, and the rice'Actin promoter. Particularly suitable tissue specific 
promoters include root prevalent promoters. 

A variety of terminators which may be employed in the vectors of the 
• present invention are also well known to those skilled in the art. The temninator 
may be from the same gene as the promoter sequence or a different gene. 
' 10 Particularly suitable terminators are polyadenylation signals, such as the CaMV 
35S polyA and other terminators from the nopaline synthase (nos) and the 
octopine synthase (ocs) genes. 

The vector, In addition to the regulatory element, the nucleic acid or nucleic 
acid fragment of the present Inventton and the temninator, may include further 

15 elements necessary for expression of the nucleic acid or nucleic acid fragment, in 
different combinattons, for example vector backbone, origin of replication (ori). 
multiple cloning sites, spacer sequences, enhancers. Introns (such as the maize 
Ubiqultin Ubi intron), antibiotic resistance genes and other selectable marker 
genes [such as the neomycin phosphotransferase {npt2) gene, the hygromycin 

20 phosphotransferase (hph) gene, the phosphinothricin acetyltransferase {bar or paf) 
gene, the phospho-mannose isomerase {pmi) gene], and reporter genes (such as 
beta-glucuranidase (GUS) gene {gusA)]. The vector may also contain a ribosome 
binding site for translation Initiation. The vector may also Include appropriate 
sequences for amplifying expression. 

25 As an altemative to use of a selectable marker gene to provide a 

phenotypic trait for selection of transfomned host cells, the presence of the vector 
in transformed cells may be detennined by other techniques well known in the art, 
such as PCR (polymerase chain reaction), Southern blot hybridisation analysis, 
histochemical GUS assays, northern and Westem blot hybridisation analyses. 

30 Those skilled In the art will appreciate that the various components of the 

vector are operatively linked, so as to result In expression of said nucleic acid or 
nucleic acid fragment. Techniques for c^eratlvely linking the components of the 
vector of the present invention are well known to those sWlled in tlie art Such 
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techniques Include the use of linkers, such as synthetic linkers, for example 
Including one or more restriction enzyme sites. 

The vectors of the present Invention may be Incorporated into a variety of 
plants, Including monocotyledons (such as grasses from the genera Lolium, 
Festuca, Paspalum, Pennisetum, Panicum and other forage and turfgrasses, com, 
oat, sugarcane, wheat and barley), dicotyledons (such as arabidopsis, tobacco, 
clovers, medics, eucalyptus, potato, sugari>eet, canola. soybean, chickpea) and 
gymnospemns. In a preferred embodiment, the vectors may be used to transform 
monocotyledons, preferably grass species such as ryegrasses {Lolium species) 
and fescues (Festuca species), more preferably perennial ryegrass, including 
forage- and turf-type cultivars. In an altemate prefenred embodiment, the vectors 
may be used to transform dicotyledons, preferably forage legume species such as 
clovers (Trifolium species) and medics {Medicago species), more preferably white 
clover {Trifolium repens), red clover {Trifolium pratense), subten^nean clover 
{Trifolium subterraneum) and alfeilfa {Medioago sativa). Clovers, alfalfa and medics 
are key pasture legumes In temperate climates throughout the world. 

Techniques for incorporating the vectors of the present invention into plant 
cells (for example by transduction, transfection or transformation) are known to 
those skilled in the art. Such techniques include Agrobacterium mediated 
introduction, electroporation to tissues, cells and protoplasts, protoplast fusion, 
injection into reproductive organs, injection into immature embryos and high 
velocity projectile introduction to cells, tissues, calli, immature and mature 
embryos. The choice of technique will depend largely on the type of plant to be 
. transformed. 

Cells Incorporating the vectors of the present Invention may be selected, as 
described above, and then cultured in an appropriate medium to regenerate 
transfonmed plants, using techniques well known in the art. The culture conditions, 
such as temperature, pH and the like, will be apparent to the person skilled in the 
art. The resulting plants may be reproduced, either sexually or asexually, using 
methods well known In the art, to produce successive generations of transformed 
plants. 



In a further aspect of the present invention there is provided a plant cell, 
plant, plant seed or other plant part, including, e.g. transfomied with, a vector, 
nucleic acid or nucleic acid fragment of the present invention. 

The plant cell, plant, plant seed or other plant part may be from any suitable 
5 species, including monocotyledons, dicotyledons and gymnospenns. In a 
prefenBd embodiment the plant cell, plant, plant seed or other plant part may be 
from a monocotyledon, preferably a grass species, more preferably a ryegrass 
{Lolium species) or fescue {Festuca species), more preferably perennial ryegrass, 
including both forage- and turf-type cultivars. In an altemate preferred embodiment 
10 the plant cell, plant, plant seed or other plant part may be from a dicotyledon, 
preferably forage legume species such as clovers {Trifblium species) and medics 
{Medicago species), more preferably white dover (Trifolium repens), red clover 
{Trifblium pratense). siubterranean clover (Trifolium subterraneum) and alfalfa 
{Medicago sativa). 

15 The present invention also provides a plant, plant seed or other plant part, 

or a plant extract derived from a plant cell of the present invention. 

The present invention also provides a plant, plant seed or other plant part, 
or a plant extract derived from a plant of the present Invention. 

In a further aspect of the present Invention there Is provided a method of 

20 modifying organic acid biosynthesis; of modifying organic acid secretion; of 
modifying phosphorous and other nutrients acquisition efficiency in plants; of 
modifying aluminium and acid soil tolerance In plants; of modifying nitrogen 
fixation and nodule function, said method including introducing into said plant an 
effective amount of a nucleic acid or nucleic acid fragment according to the 

25 present invention. Preferably the nucleic acid or nucleic acid fragment is part of a 
vector. 

Using the methods and products of the present invention, organic acid 
biosynthesis; organic acid secretion; phosphorous and other plant nutrient 
acquisition efficiency; aluminium and acid soil tolerance: nitrogen fixation and 
30 nodule function, may be increased or otherwise altered, for example by 
incorporating additional copies of a sense nucleic acid or nucleic acid fragment of 
the present invention. They may be decreased or othenwise altered, for example 
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by Incorporating an antisense nucleic acid or nucleic acid fragment of the present 
Invention. 

The present invention will now be more fully described with reference to the 
accompanying Examples and drawings. It should be understood, however, that the 
6 description following is illustrative only and should not be taken In any way as a 
restriction on the generality of the Invention described above. 

In the Figures 

Figure 1 shows the consensus contig nucleotide sequence of LpCSa. 
Figure 2 shows the deduced amino acid sequence of LpCSa. 
10 Figure 3 shows the nucleotide sequences of the nucleic acid fragments 

contributing to the consensus contig sequence LpCSa. 

Figure 4 shows the consensus contig nucleotide sequence of LpCSb. 
Figure 5 shows the deduced amino acid sequence of LpCSb. 

Figure 6 shows the nucleotide sequences of the nucleic acid fragments 
1 5 contributing to the consensus contig sequence LpCSb. 

Figure 7 shows the nucleotide sequence of LpCSc. 

Figure 8 shows the deduced amino acid sequence of LpCSc. 

Figure 9 shows the nucleotide sequence of LpCSd. 

Figure 10 shows the deduced amino acid sequence of LpCSd. 
20 Figure 1 1 shows the consensus contig nucleotide sequence of LpMDHa. 

Figure 12 shows the deduced amino acid sequence of LpMDHa. 

Figure 13 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence LpMDHa. 

Figure 14 shows the consensus contig nucleotide sequence of LpMDHb. 
25 Figure 1 5 shows the deduced amino acid sequence of LpMDHb. 

Figure 16 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence LpMDHb. 

Figure 17 shows the nucleotide sequence of LpMDHc. 
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Figure 1 8 shows the deduced amino acid sequence of LpMDHc. 
Figure 19 shows the nucleotide sequence of LpMDHd. 
Figure 20 shows the deduced amino acid sequence of LpMDHd. 
Figure 21 shows the nucleotide sequence of LpMDHe. 
5 Figure 22 shows the deduced amino acid sequence of LpMDHe. 

Figure 23 shows the C9nsensus contig nucleotide sequence of LpMDHf. 
Figure 24 shows the deduced amino add sequence of LpMDHf. 
Figure 25 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence LpMDHf. 
10 Figure 26 shows the nucleotide sequence of LpMDHg. 

Figure 27 shows the deduced amino acid sequence of LpMDHg. 
Figure 28 shows the consensus contig nucleotide sequence of LpMDHh. 
Figure 29 shows the deduced amino acid sequence of LpMDHh. 
Figure 30 shows the nucleotide sequences of the nucleic acid fragments 
1 5 contributing to the consensus contig sequence LpMDHh. 

Figure 31 shows the nucleotide sequence of LpMDHI. 
Figure 32 shows the deduced amino acid sequence of LpMDHi. 
Figure 33 shows the nucleotide sequence of LpMDHj. 
Figure 34 shows the deduced amino acid sequence of LpMDHj. 
20 Rgure 35 shows the consensus contig nucleotide sequence of LpMDHk. 

Figure 36 shows the deduced amino acid sequence of LpMDHk. 
Rgure 37 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence LpMDHk. 

Rgure 38 shows the nucleotide sequence of LpMDHI. 
25 Figure 39 shows the deduced amino add sequence of LpMDHI. 

Figure 40 shows the nucleotide sequence of LpMDHm. 
Figure 41 shows the deduced amino add sequence of LpMDHm. 



Figure 42 shows the nucleotide sequence of LpPEPCa. 

Figure 43 shows the deduced amino acid sequence of LpPEPCa. 

Figure 44 shows the consensus contig nucleotide sequence of LpPEPCb. 

Figure 45 shows the deduced amino acid sequence of LpPEPCb- 
5 Figure 46 shows the nucleotide sequences of the nucleic acid fragments 

contributing to the consensus- contig sequence LpPEPCb. 

Figure 47 shows the nucleotide sequence of LpPEPCc. 

Figure 48 shows the deduced amino acid sequence of LpPEPCc. 

Figure 49 shows the nucleotide sequence of LpPEPCd. 
10 Figure 50 shows the deduced amino acid sequence of LpPEPCd. 

Figure 51 shows the nucleotide sequence of LpPEPCe. 

Figure 52 shows the deduced amino acid sequence of LpPEPCe. 

Figure 53 shows the nucleotide sequence of LpPEPCf. 

Figure 54 shows the deduced amino acid sequence of LpPEPCf. 

15 

Figure 55 shows the consensus contig nucleotide sequence of TrMDHa. 
Figure 56 shows the deduced amino acid sequence of TrMDHa. 
Figure 57 shows the nucleotide sequences of Vne nucleic acid fragments 
contributing to tiie consensus contig sequence TrMDHa. 
20 Figure 58 shows the consensus contig nucleotide sequence of TrMDHb. 

Figure 59 shows the deduced amino acid sequence of TrMDHb. 

Figure 60 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHb. 

Figure 61 shows the consensus contig nucleotide sequence of TrMDHc. 
25 Figure 62 shows the deduced amino acid sequence of TrMDHc. 

Figure 63 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHc. 



Figure 64 shows the consensus contig nucleotide sequence of TrMDHd. 

Figure 65 shows the deduced amino acid sequence of TrMDHd. 

Figure 66 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHd. 

Figure 67 shows the pbnsensus contig nucleotide sequence of TrMDHe. 

Figure 68 shows the deduced amino acid sequence of TrMDHe. 

Figure 69 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHe. 

Figure 70 shows the consensus contig nucleotide sequence of TrMDHf. 

Figure 71 shows the deduced amino acid sequence of TrMDHf. 

Figure 72 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHf. 

Figure 73 shows the consensus contig nucleotide sequence of TrMDHg. 

Figure 74 shows the deduced amino acid sequence of TrMDHg. 

Figure 75 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHg. 

Figure 76 shows the consensus contig nucleotide sequence of TrMDHh, 

Figure 77 shows the deduced amino acid sequence of TrMDHh. 

Figure 78 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHh. 

Figure 79 shows the consensus contig nucleotide sequence of TrMDHi. 

Figure 80 shows the deduced amino acid sequence of TrMDHi. 

Figure 81 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrMDHi. 

Figure 82 shows the nucleotide sequence of TrMDHj. 

Figure 83 shows the deduced amino acid sequence of TrMDHj. 

Figure 84 shows the nucleotide sequence of TrMDHk. 

Figure 85 shows the deduced amino acid sequence of TrMDHi^. 



5 



20 

Figure 86 shows the consensus contig nucleotide sequence of TrPEPCa. 
Figure 87 shows the deduced amino acid sequence of TrPEPCa. 
Figure 88 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence TrPEPCa. 
5 Figure 89 shows the consensus contig nucleotide sequence of TrPEPCb. 

Figure 90 shows the deduced amino acid sequence of TrPEPCb. 
Figure 91 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence Tri=*EPCb. 

Figure 92 shows the consensus contig nucleotide sequence of TrPEPCc. 
1 0 Figure 93 shows the deduced amino acid sequence of TrPEPCc. 

Figure 94 shows the nucleotide sequences of the nucleic acid fragments 
contributing to the consensus contig sequence Tri'EPCc. 

Figure 95 shows the nucleotide sequence of TrPEPCd. 
Figure 96 shows the deduced amino add sequence of TrPEPCd. 
1 5 Figure 97 shows the nucleotide sequence of TrPEPCe. 

Figure 98 shows the deduced amino acid sequence of TrPEPCe. 
Figure 99 shows the consensus contig nucleotide sequence of TrCSa. 
Figure 100 shows the deduced amino acid sequence of TrCSa. 
Figure 101 shows the nucleotide sequences of the nucleic acid fragments 
20 contributing to the consensus contig sequence TrCSa. 

Figure 102 shows the consensus contig nucleotide sequence of TrCSb. 
Figure 103 shows the deduced amino acid sequence of TrCSb. 
Figure 1 04 shows the nucleotide sequences of the nucleic add fragments 
contributing to the consensus contig sequence TrCSb. 

25 
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. EXAMPLE 1 

Preparation of cDNA libraries, Isolation and sequencing of cDNAs coding for 
CS, CS-lil<e, MDH, IMDH-lilce, PEPC and PEPC-like proteins from white clover 
{Trifoilum repent and perennial ryegrass {Lolium perenne) 

5 

cDNA libraries representing mRNAs from various organs and tissues of 
white clover {Trifolium repens) and perennial ryegrass {Lolium perenne) were 
prepared. The characteristics of the white clover and perennial ryegrass libraries, 
respectively, are described below (Tables 1 and 2). 

10 TABLE .1 

cDNA libraries from white clover (T rifolium repens) 



Library 


Organ/Tissue 


01 wc 


Whole seedling, light grown 


02wc 


Nodulated root 3. 5. 10. 14, 21 &28 day old seedling 


03wc 


Nodules pinched off roots of 42 day old rhizobium inoculated wc 


04wc 


Nodulated wc cut leaf and stem collected after 0, 1, 4, 6 &14 h after 
cutting 


05wc 


Non-nodulated Inflorescences: <50% open, not fully open and fully 
open 


06wc 


Dark grown etiolated 


07wc 


Inflorescence - very early stages, stem elongation. < 15 petals, 15-20 
petals 


08wc 


seed frozen at-80°C, imbibed In darl< overnight at 10°C 


09wc 


Drought stressed plants 


10wc 


AlVIV infected leaf 


11wc 


WCMV Infected leaf 


12wc 


Phosphorus starved plants 


13wc 


Vegetative stolon tip 


14wc 


stolon root initials 
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Library 


Organ/Tissue 


15wc 


Senescing stolon 


16wc 


Senescing leaf 


TABLE 2 

cDNA libraries from perennial ryegrass (Lollum perenne) 


Library 


Organ/Tissue 


01 rg 


Roots from 3-4 day old light-grown seedlings 


02rg 


Leaves from 3-4 day old light-grown seedlings 


03rg 


Etiolated 3-4 day old darl^-grown seedlings 


04rg 


Whole etiolated seedlings (1-5 day old and 17 days old) 


05rg 


Senescing leaves from mature plants 


06rg 


Whole etiolated seedlings (1-5 day old and 17 days old) 


07rg 


Roots from mature plants grown in hydroponic culture 


08rg 


Senescent leaf tissue 


09rg 


Whole tillers and sliced leaves (0, 1, 3, 6, 12 and 24 h. after 
harvesting) 


10rg 


Embryogenic suspension-cultured cells 


11rg 


Non-^mbryogenic suspension-cultured cells 


12rg 


Whole tillers and sliced leaves (0, 1, 3, 6, 12 and 24 h after* 
harvesting) 


13rg 


Shoot apices including vegetative apical meristems 


14rg 


Immature inflorescences including different stages of inflorescence 
merlstem and inflorescence development 
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Library 


Organ/Tissue 


15rg 


Defatted pollen 


16rg 


Leaf blades and leaf sheaths {rbcL, rbcS, cab. wir2A subtracted) 


17rg 


Senescing leaves and tillers 


18rg 


Drought-stressed tillers (pseudostems from plants subjected to PEG- 
simulated drought stress) 


19rg 


Non-embryogenic suspension-cultured cells subjected to osmotic 
stress (grown in media with half-strength salts) 

(1 . 2. 3, 4, 5, 6, 24 and 48 h after transfer) 


20rTg 

■ 


Non-embryogenic suspension-cultured cells subjected to osmotic 
stress (grown In media with double-strength salte) 

(1 , 2, 3. 4, 5. 6. 24 and 48 h after transfer) 


21rg 


Drought-stressed tillers (pseudostems from plante subjected to PEG- 
slmulated drought stress) 


22rg 


Spikelets with open and maturing florets 


23rg 


Mature roots (specific subtraction with leaf tissue) 
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The cDNA libraries may be prepared by any of many methods available. 
For example, total RNA may be Isolated using the Trizol method (GIbco-BRL. 
USA) or the RNeasy Plant Mini kit (Qiagen. Germany), following the 
manufacturers' instructions. cDNAs may be generated using the SMART PCR 
cDNA synthesis kit (Clontech. USA). cDNAs may be amplified by long distence 
polymerase chain reaction using the Advantage 2 PCR Enzyme system (Clontech, 
USA). cDNAs may be cleaned using the GeneClean spin column (Bio 101. USA), 
tailed and size fractionated, according to the protocol provided by Clontech. The 
cDNAs may be introduced into the pGEM-T Easy Vector system 1 (Promega. 
USA) according to the protocol provided by Promega. The cDNAs in the pGEM-T 
Easy plasmid vector are transfected Into Escherichia coll Epicurian coll XLIO-Gold 
ultra competent cells (Strategene. USA) according to the protocol provided by 
Strategene. 
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Alternatively, the cDNAs may be introduced into plasmid vectors for first 
preparing the cDNA libraries in Uni-ZAP XR vectors according to the 
manufacturer's protocol (Stratagene Cloning Systems, La Jolla, CA, USA). The 
Uni-ZAP XR libraries are converted into plasmid libraries according to the protocol 
5 provided by Stratagene. Upon conversion, cDNA inserts will be contained in the 
plasmid vector pBluescript, In addition, the cDNAs may be introduced directly into 
precut pBluescript II SK(+) vectors (Stratagene) using T4 DNA ligase (New 
England Blolabs), followed by transfection into E. coli DH10B cells according to 
the manufacturer's protocol (GIBCO BRL Products). 

10 Once the cDNA inserts are in plasmid vectors, plasmid DNAs are prepared 

from randomly picked bacterial colonies containing recombinant plasmids, or the 
insert cDNA sequences are amplified via polymerase chain reaction using primers 
specific for vector sequences flanking the inserted cDNA sequences. Plasmid 
DNA preparation may be performed robotically using the Qiagen QiaPrep Turbo kit 

15 (Qiagen, Germany) according to the protocol provided by Qiagen. Amplified insert 
DNAs are sequenced in dye-terminator sequencing reactions to generate partial 
cDNA sequences (expressed sequence tags or "ESTs"). The resulting ESTs are 
analyzed using an Applied Biosystems ABI 3700 sequence analyser. 

EXAMPLE 2 

20 DNA sequence analyses 

The cDNA clones encoding CS. CS-like. MDH. MDH-like, PEPC and PEPC- 
like proteins were identified by conducting BLAST (Basic Local Alignment Search 
Tool; Altschul et a/. (1993) J. MoL BioL 215:403-410) searches. The cDNA 
sequences obtained were analysed for similarity to all publicly available DNA 

25 sequences contained in the eBioinformatics nucleotide database using the 
BLASTn algorithm provided by the National Center for Biotechnology Infomnation 
(NCBI). The DNA sequences were translated in all reading frames and compared 
for similarity to all publicly available protein sequences contained in the SWISS- 
PROT protein sequence database using BLASTx algorithm (v 2.0.1) (Gish and 

30 States (1 993) Nature Genetics 3:266-272) provided by the NCBI. 

The cDNA sequences obtained and identified were then used to identify 
additional identical and/or oyeriapping cDNA sequences generated using the 
BLASTn algorithm. The identical and/or overiapplng sequences were subjected to 
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a multiple alignment using the CLUSTALw algorithm, and to generate a consensus 
contig sequence derived from this multiple sequence alignment. The consensus 
contig sequence was then used as a query for a search against the SWISS-PROT 
protein sequence database using the BLASTx algorithm to confinm the initial 
5 identification. 

Finally, it Is to be understood that various alterations, modifications and/or 
additions may be made without departing from the spirit of the present Invention as 
outlined herein. 

10 Agriculture Victoria Services Pty Ltd 
and 

AgResearch Limited 

By their Registered Patent Attomeys 

Freehllis Carter Smith Beadie 14 April 2003 



^j^re 1 Consensus contig nucleotide sequence of LpCSa 

* 20 * 40 * 60 
LpCSa : GNim-ATATTGACGGGGATGAGGGAATTCTTCGCTACAGAGGCTATC^ 

* 80 * 100 * 120 
LpCSa : GGCTGAAAGCAGCTCGTTTGTTGAGGTCGCCTACCTCTTAATGTATi^ 

* 140 * 160 * 180 
LpCSa : CCAQAGTCAACTGGCAGGCTGGGAGTTTGCAATTTCGCAQCACTCTGCTO 

* 200 * 220 * 240 
LpCSa : ACTCTTGGATATAATACAATCAATGCCTCATGATGCCCACCCCATGGGTOTCCTTGCCAG 

« 260 * 280 * 300 

LpCSa : TGCAATQAGCACACTTTCAGTCTTCCATCCAGATQCAAACCCTGCTCTTAGAGGTCAAGA 



* 320 ** 340 * 360 
LpCSa : TCTATACAAGTCGAAGCAGQTTAGGGATAAGCAAATTGTACGAGTTCTTGG6AAGGCA 

* 380 * 400 * 420 
LpCSa : AGTAATAGCAGCTGCAGCCTATCTGAGATTAGCAGGAAGGCCCTTTGTCCTTCCT 

* 440 * 460 * 480 
LpCSa : TAATCTCTCTTATTCAGAAAATTTCTTGTATATGCTGGACTCTATGGGTGACAAAGAT^^ 

* 500 * 520 * 540 
LpCSa : TAAGCCAAATCCCAGACTTGCCCGGGTTCrGGATGTCCTTTTTATTCTTC^ 

* 560 * 580 * 600 
LpCSa : CGAAATGAACTGCTCAACAGCTGCTGTTAGGCACCTTGCTTCAAGTGGTGT^ 



* * 620 * 640 * 660 

LpCSa : CACTGCTCTTTCTGGTGCTGTTGGAGCTCTATATGGTCCACTGCATGGTGGCGCAAATGA 

* eSO * 700 * 720 
LpCSa : GGCGGTACTTAAAATGTTAAATGAGATTGGAAGTQTAGAGAATATTCCGGAAT^^ 

* 740 * 760 * 780 
LpCSa : GGGAGTGAAGAACAGGAAGCGGAAAATGTCTGGTTOTGG^ 

* 800 * 820 * 840 
LpCSa : TGATCCTCGTGCTAAAGTCATCCGGAAGTTAGCGGAGGAGGTTTTCACGATTGTGGGACG 



* 860 * 880 * 900 

LpCSa : GGATCCTCTTATCGAGGTAGCTGTTGCTTTGGAGAAGGCAGCACTGTCAGACGAGTATOT 



* 920 * 940 * 960 

LpCSa : TATCAAGAGGAAGCTGTATCCAAATGTGGATTTTTATTCTGGCCTAATATATAGGGCAAT 




980 * 1000 * 1020 

LpCSa I GGGATTC 



CCTAa^GMTTTTTCCCTGTTCTGTTTGCAGTTCCTCGCATGGCTGGTTO : 1020 



* 1040 * 1060 * 1080 
LpCSa : MCACATTOGAAGGAGTOlCTTCATC^CCCCGAaUlTAAAATTATGAGGCCCa^ : 1080 

•1100 * 1120 * 1140 

LpCSa : ATACACCGGTACTTGGCTAAGGCATTACACCCCAGTGAGAaRACGGGTGCCATCAAGCGA : 1140 

* 1160 ♦ 1180 * 1200 
LpCSa J CAGTGAGCAGCTWKSGCaGATOGCTACATCAAACGCGACGAGGCGTCGGCGTO : 1200 

* 1220 * 1240 * 12.60 
LpCSa t TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACSU^TAAACCAAGCTGCCA : 1260 

* 1280 * 1300 * 1320 
LpCSa : AGGGCO^CGGCTGCTTAAATCTGGGAGCTGCTATACTTGTGTTATCaiCGTATATATAGGC : 1320 

* 1340 * 1360 * 1380 
LpCSa : AATAAACTAATAATCCCQCCAGGAaVCTTCM^CTGQTGGTCATGTGAAGTTGGTAGTAGAA : 1380 

* 1400 * 1420 * 1440 
LpCSa : TOCACTTGTAACOTGTTGTTAAimGTTATCCTOCAATOTACaCTCT^^ - 1440 

* 1460 * 1480 * 1500 
LpCSa : TATCTTGAAAGTCTTAATCATQTGGACCAATGAAGACATAQATCAAGTTCrra : 1500 

* 1520 * 1540 * 
I^CSa : CGQCGGCTGTTTCTTTGGGAATVAAACTTTTTATCGGAGTCTTTTTTTACC : 1550 



m re 2 Deduced amino acid sequence of LpCSa 

* 20 * 40 * 60 
LpCSa : YIDGDEQIIiRyRGYPIBEVAESSSPVEVAYIiLMYGNLPTQSQIjAGWEPAISQHSAVPQGIi : 60 

* 80 * 100 * 120 
LpCSa : LDIIQSMPHDAHPMGVIASAMSTLSVFHPDANPALRGQDLYKSKQVRDKQIVRVL^ : 120 

* 140 * 160 * 180 
LpCSa : aU^AAAYLRLAGRPFVLPSNNLSYSENPLYMLDSMGDKDYKPNPiai^ : 180 



★ 200 * 220 * 240 

LpCSa : MNCSTAAVimijASSGVDVPTALSGAVGALYGPLHGGANEAVIjKMLNEIGSVENIPEFIEQ : 240 



* 260 * 280 * 300 

LpCSa : VKNRKRKMSGFGHRVYKWYDPRAKVIMOiAEEVFTIV : 300 



* 320 * 340 * 360 

LpCSa : KRKLYPNVDFYSGLIYRAMGFPTEFFPVLFAVPRMAGWLT^HWKBSLDDPDNKirOlPQ^ : 360 



* 380 * 400 

LpCSa : TGTWLRHYTPVRERVPSSDSEQLGQIATSNATRRRRAGSAL : 401 



^j^re 3 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence LpCSa 



XipCSal 
LpCSa2' 
LpCSa3 
LpCSa4 
lipCSaS 
IipCSa6 
LpCSa? 
LpCSaS 



20 



40 



60 



C^TTOTTATATTGACGGGGATGAGGGAATTCTTCGCTACAGAGGCTATCCAATTGAGGAGGT 



60 



lipcsal 
LpCSa2 
IipCSaS 
LpCSa4 
LpCSaS 
IipCSa6 
lipCSa? 
IipCSaS 



80 



100 



120 



r:;GrTGAAAGCAGCTCGTTTGTTGAGGTCGCCTACCTCTTAATGTATGGGAATTTGCCCAC 



120 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
XipCSa6 
LpCSa7 
LpCSaS 



140 



160 



180 



CCAGAGTCAACTGGCAGGCTGGGAGTTTGCAATTTCGCAGCACTCTGCTGTTCCTCAAGG 
GCAGGCTGGGAGTTTGCAATTTCGCAHCACTCTGCTGTTCCTCASjGiS 



180 
46 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSaS 



200 



220 



240 



ACTCTTGGATATAATACAATCAATGCCTCATGATGCCCACCCCATGGGTGTCCTTGCCAG 
ACTCTTGGATATAATACAATCAATGCCTCATGATGCCCACCCCATGGGTGTCCTOGCCAG 



240 
106 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



260 



280 



300 



TGCAATGAGCACACTTTCAGTCTTCCATCCAGATGCAAACCCTGCTCTTAGAGGTCAAGA 
TGCAATGAGCACACTTTCAGTCTTCCATCCAGATGCAAACCCTGCTCTTAGAGGTCAAGA 



300 
166 




320 



340 



360 



LpCSal 
LpCSa2 
LpCSaB 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



TCTATACAAGTCGAAGCAGGTTAGGGATAAGCAAATTGTACGAGTTCTTGGGAAGGCACC 
TCTATACAAGTCGAAGCAGGTTAGGGATAAGCAAATTGTACGAGTTCTTGGGAAGGCACC 



360 
226 



380 



400 



420 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
XipCSa? : 
LpCSaS : 



AGTAATAGCAGCTGCAGCCTATCTGAGATTAGCAGGAAGGCC^jTTTGTCCTTCCTTCAAA 
AGTAATAGCAGCTGCAGCCTATCTGAGATTAGCAGGAAGGCCCTTTGTCCTTCCTTCAAA 



420 
286 



440 



460 



480 



LpCSal 
LpCSa2 
LpCSaB 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSaS 



TAATCTCTCTTATTCAGAAAATTTCTTGTATATGCTGGACTCTATGGGTGACAAAGATTA 
TAATCTCTCTTATTCAGAAAATTTCTTGTATATGCTGGACTCTATGGGTGACAAAGATTA 



480 
346 



500 



520 



540 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



TAAGCCAAATCCCAGACTTGCCCGGGTTCTGGATGTCCTTTTTATTCTTCATGCTGAACA 

taagccaaatcccagacttgcccgggttctggatgtcctttttattcttcatgctgaaca 

t755tgctgHaca 



540 
406 
12 



560 



580 



600 



LpCSal : 
LpCSa2 : 
LpCSa3 : 
LpCSa4 : 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



CGAAATGAACTGCTCT^-CAGCTGCTGTTAGGCACCTTGCTTCAAGTGGTGTCGATGTCTT 
CGAAATGAACTGCTCAACAGCTGCTGTTAGGCACCTTGCTTCAAGTGGTGTCGATGTCTT 

cgaaatgaSjctgctcaacagctgctgttaggcaccttgcttcaagtggtgtcgatgtctt 



600 
466 
72 



620 



64 0 



660 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSaG 
LpCSa7 
LpCSaS 



cactgctctttctggtgctgttggagctctatatggtccactgcatggisggcgcaaatga 
cactgctctttctggtgctgttggagctctatatggtccactgcatggtggcgcaaatga 
cactgctctttctggtgctgttggagctctatatggtccactgcatggtggcgcaaatga 



660 
526 
132 




LpCSal 
LpCSa2 
LpCSa3 
IjpCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSaS 



680 



700 



720 



SgcggtacttBaaatgttaaatgagattggaagtgtagagaatattccggaattcattga 
ggcggtacttaaaatgttaaatgagattggaagtgtagagaatattccggaattcattga 
ggcggtacttaaaatgttaaatgagattggaagtgtagagaatattccggaattcattga 



719 
586 
192 



740 



760 



780 



XipCSal s 
LpCSa2 
LpCSa3 
lipCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSaS 



gggagtgaagaacagg/^gcggtuvaatgtctgggjtttgggcaci 
gggagtgaagaacaggaagcggaaaatgtctggttttgggcaccgtgtgtataagaatta 
gggagtgaagaacaggaagcggaaaatgtctggB tttgggcaccgtgtgtataagaatt a 

A 



763 
646 
252 
2 



800 



820 



840 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
IipCSa6 
LpCSa? 
XjpCSa8 



tgatcctcgtgctaaagtcatccggaagttagcggi 
tgatcctcgtgctaaagtcatccggaagttagcggaggaggttttcacgattgtgggacg 
tSatcctcgSgctaaagtcatBcSgEagttagcggaggaggttttcacgattgtgggacg 

ggaagttagcggaggaggttttcacgattgtgggacg 



682 
312 
61 
37 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSaS 
LpCSa7 
LpCSa8 



860 



880 



900 



ggatcctcttatcgaggtagctgttgctttggagaaggsagcactgtcagacgagtatttj 
ggatcctcttatcgaggtagctgttgctttggagaaggcagcactgtcagacgagtattt 
ggsjtcctcttatcgaggtagctgttgctttggagaaggcagcactgtcagacgagtattt 

Ti^TlCAGACGAGTATTT 
GTCAGACGAGTATTT 



920 



940 



960 



LpCSal 
LpCSa2 
LpCSaS 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSad 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



tatcaagaggaagctgtatccaaatgtggatttttattctggcctaatatatagggcaat 
tatcaagaggaagctgtatccaaatgtggatttttattctggcctaatatatagggcaat 
tatcSagaggaagctgtatccaaatgtggatttttattctggcctaatatatagggcaat 
tatcaagaggaagctgtatccaaatgtggatttttattctggcctaatatatagggcaat 

TATCAAGAGGAAGCTGTATCCAAATGTGGATTTTTATTCTGGCCTAATATATAGGGCAAT 



* 


980 


* 


1000 




• 1020 


S^^BBIHBBBBBBBBHSBBBBBBBBBB 



GGGATTCCCTgCAGAGTTTTTCCCTGTTCTGTTTGCAGTTCCTCGCATGGCTGGTTGGTT 
GGGATTCCCTACAGAGTTTTTCCCTGTTCTGTTTGCAGTTCCTCGCATGGCTGGTTGGTT 

gggattccctacagagtttttccctgttctgtttgcagttcctcgcatggctggttggtt 
gggattccctacagagtttttccctgttctgtttgcagttcctcgcatggctggttggtt 



432 
181 
157 
76 
75 



492 
241 
217 
136 
135 




LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpGSaB 
XjpCSa6 
LpCSa? 
LpCSaS 



1040 



1060 



1080 



AGCACATTGGAAGGAGTCACTTGATGACCCCGACAATAAAATTATGAGGCCCCAACAGGTj 
AGCACATTGGAAGGAGTCACTTGATGACCCCGACAATAAAATTATGAGGCCCCAACAGGTj 
AGCACATTGGAAGGAGTCACTTGATGACCCCGACAATAAAATTATGAGGCCCCAACAGGT| 
AGCACATTGGAAGGAGTCACTTGATGACCCCGACAATAAAATTATGAGGCCCCAACAGGT 
AGCACATTGGAAGGAGTCACTTG ATGACCCCGACAATAAAATTATGAGGCCCCAACAGGT 



552 
301 
277 
196 
195 



XpCSal 
ijpCSa2 
LpCSaS 
LpCSa4 
LpCSaS 
LpCSa6 
IjpCSa7 
LpCSaS 



1100 



1120 



1140 



ATACACCGGTACTTGGCTAAGGCATTACACCCCAGTGAGAGAACGGGTGCCATCAAGCGA 
ATACACCGGTACTTGGCTAAGGCATTACACCCCAGTGAGAGAACGGGTGCCATCAAGCGA| 
ATACACCGGTACTTGGCTAAGGCATTACACCCCAGTGAGAGAACGGGTGCCATCAAGCGA 
ATACACCGGTACTTGGCTAAGGCATTACACCCCAGTGAGAGAACGGGTGCCATCAAGCGA 
ziT-Ar-2irrnr;TanTTGGCT7\AGGCATTACACCCCAGTGAG AGAACGGGTGCCATCAAGCGA 



612 
361 
337 
256 
255 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



1160 



1180 



1200 



CAGTGAGCAGCTTGGGCAGATC2CTACATCAAACGCGACGAGGCGTCGGCGTGCTGGUTC 
CAGTGAGCAGCTTGGGCAGATCGCTACATCAAACGCGACGAGGCGTCGGCGTGCTGGCTC 
CAGTGAGCAGCTTGGGCAGATCGCTACATCAAACGCGACGAGGCGTCGGCGTGCTGGCTC, 
CAGTGAGCAGCTTGGGCAGATCGCTACATCAAACGCGACGAGGCGTCGGCGTGCTGGCTC 
CAGTGAGCAGCTTGGGCAGATCGCTACATCAAACGCGACGAGGCGTCGGCGTGCTGGCTC 
nnranaTrnrTBrATCAAACGCGgCGAGGCGTCGGCGTGCTGGCTC 



672 
421 
397 
316 
31S 
45 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



1220 



1240 



1260 



TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACAATAAACCAAGCTGCC I 
TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACT^ATAAACCAAGCTGCCA 
TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACAATAAACCAAGCTGCCA 
TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACAATAAACCAAGCTGCCA 
TGCCCTGTAGAACAGTCTGCATGATACAGCATACAGTCCACACAATAAACCAAGCTGCCA 
|Tr;PrrTnTanAACAGTCTGCATGATACAGCATACAGT CCACACAATAAACCAAGCTGCCA 



732 
481 
457 
376 
375 
105 



LpCSal 
LpCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



1280 



1300 



1320 



AGGGCCACGGCTGCTTAAAT I 
AGGGCCACGGCTGCTTAAATCTGGGAGCTGCTATACTTGTGTTATCACGTATATgTAGGC 

agggccacSgctgctt?^tctgggagctgctatacttgtgttatcacgtatatataggc 

AGGGCCACGGCTGCTTAAATCTGGGAGCTGCTATACTTGTGTTATCACGTATATATAGGC 

agggccacggctgcttaaatctgggagctgctatacttgtgttatcacgtatatataggc 

2xnnnrrg.CGGCTGCTTAAATCTGGGAGCTGCT ATACTTGTGTTATCACGTATATATAGGC 



753 
541 
517 
436 
435 
165 



LpCSal 

LpGSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa7 
LpCSaS 



1340 



1360 



1380 



AATAAACTAATAATGCCGCCAGGACACTTCACTGGTGGTCATGTGAAGTTGGTAGTAGAA 
AATAAACTAATAATGCCGCCAGGACACTTCACTGGTGGTCATGTGAAGTTGGTAGTAGAA 
AATAAACTAATAATGCCGCCAGGACACTTCACTGGTGGTCATGTGAAGTTGGTAGTAGAA 
AATAAACTAATTU^TGCCGCCAGGACACTTCACTGGTGGTCATGTGAAGTTGGTAGTAGAA 
nii^nT^arq-aAnnn zxTOr HGCC AGG AC ACTTCACTGGTGGTCATGTG AAGTTGGTAGTAG AA 



601 
577 
496 
495 
225 




1400 



1420 



1440 



LpCSal 
IipCSa2 
XipCSa3 
LpCSa4 
LpCSaS 
LpCSae 
LpCSa? 
LpCSaS 



TGCACTTGTAACGTGTTGTTAATTTGTTATCCTGCAATGTACGCTCTATAAACTGTTCAG 
TGCACTTGTAACGTGTTGTTAATTTGTTATCCTGCAATGTACGCTCTATAAACTGTTCAG 
TGCACTTGTAACGTGTTGTTAATTTGTTATCCTGCAATGTACGCTCTATAAACTGTTCAG 
TGCACTTGTAACGTGTTGTTAATTTGTTATCCTGCAATGTACGCTCTATAAACTGTTCAG 
TGCACTTGTAACGTGTTGTTAATTTGTTATCCTGCAATGTACGCTCTATAAACTGTTCAG 



1460 



LpCSal 
IipCSa2 
LpCSa3 
LpCSa4 
LpCSaS 
LpCSa6 
LpCSa? 
LpCSaS 



1480 



1500 




GAAGACATAGATCAAGTTCTTTGCATGGG 



* 1520 * 1540 * 

LpCSal : - 

LpCSa2 : ; 

LpCSa3 : . 

LpCSa4 : SBSSESB^SB^SuBSBBSSSl S ^ES^EBi : 745 

LpCSaS : : 

LpCSa6 : W(eiciwe(*aMCiiiiiMit»tfMig gaTiaOT : 665 

LpCSa? : : 

LpCSaS : ' : 



re 4 Consensus contig nucleotide sequence of LpCSb 



*• 20 * 40 * 60 

IipCSb : CTTCTCCCTGTNACTGCTCTCCAATGACACA.GTTTACCACTGGAGTGATGGCACTCa^ : 60 



* 80 * 100 * 120 

LpCSb : TTGAGAGTGAATTTGCT^GGCTTATGAGAAGGGAATTCATAAATCT^ : 120 



* 140 * 160 * 180 

LpCSb ; CTACATATQAAGATAGCTTAAATTTGATTGCTCGGCTTCCACAAGTGGCrr^^ : 180 



* 200 * 220 * 240 

LpCSb : ACCGGAGAATTTTCAAGGACGGGAAAACTATTGCAGCTGATAATACACTGGACTACGCAO : 24 0 



* 260 * 280 * 300 

LpCSb : CTAATTTTTCACACATGCTTGGTTTTGATGACCCCAAAATGCTGGAGTTGATGCGC^ : 300 



* 320 * 340 * 360 

LpCSb : ACATAACAATTCACACTGATCACGAAGGAGGGAATGTTAGTGCTCATGCTGGGCATCTGG : 360 



* 380 * 400 * 420 

LpCSb : TTGGAAGTGCTCTGTCAGATCCTTATCTTTCTTTTGCAGCGGCACTGAACGGTTTAGCTG : 420 



* 440 * 460 * 480 

LpCSb s GACCACTGCACGGCTTGGCTAATCAGGAAGTGTTGTNATGGiiiTCAAATCTGTGATO : 480 



* 500 * 520 * 540 

LpCSb : A7U\CCGGGAGTAACATTACAACTGATCAGCTTAAAGAATATGTTTGGAAGACACTG2^ : 540 



* 560 * 580 * 600 

LpCSb : GTGGAAAGGTTGTTCCTGGCTATGGTCATGGAGTTCTACGTAATACAGATCCACGATACT : 600 



* 620 * 640 * 660 

LpCSb : CGTGCCAAAGGGAGTTTGCACTGAAGTATTTACCCGAAGACCCACTTTTCCAACT6G : 660 



* 680 * 700 * 720 
LpCSb : CCAAGTTGTACGAAGTTGTOCCTCCTATCCTCACaaGTTAGGCAAGGTAAAAAACC^ : 720 

* 740 * 760 * 780 
LpCSb : GGCCTAATGTTGATGCTCAGAGTGGAGTTTTGCTCAACCACTTCGGATTAGTTGAAGCAC : 780 



* 800 * 820 * 840 

LpCSb : GGTACTACACTGTCTTGTTCGGCGTCTCAAGGAGCATGGGAATTGGATCTCAGCTC^ : 840 . 



* 860 * 880 * 900 

LpCSb : GGGACCGTGCCCTCGGCCTGCCACTTGAAAGACCGAAQAGTGTCACCATGGAGTQGCTGG : 900 



* 920 * 940 * 960 

LpCSb : AAAACCACTGCAAGAAGGCTGCGGCCTGAAGCTACACCAATGCTTCGTTTTACAAATCAG : 960 




* 980 * 1000 * 1020 
iJcSb : GCCGTCTITGATGTTAATAATGAei^GCATAAGTTAGGC^^ • ^020 

* 1040 * 1060 • * lOBO 
LpCSb : ATCTTCGTTTTCCTGGCa^TAACTGGAQaAQAGGCTCA : 1080 

* 1100 * 1120 * 1140 
LpCSb : CCACCGKrrACTTGAACACCGAATCANTTAAATGTCATI«rGGCATAAAaAGATTAG^ : 1140 

t 

* 1160 

LpCSb : GACACATAAGTTTTATGTGTCGCTCGG : 1167 



^jij^re 5 Deduced amino acid sequence of LpCSb 

* 20 * 40 * 60 
LpCSb : SPCXCSPMTQFTTGVMALQVESEFAKAYEKGIHKSKFWEPTYBDSL^ : 60 

* 80 * 100 * 120 
LpCSb : ^«lIFKDGIa'IAADNTLDYAANFSHMIJGFDDPK^alEL^5RLYIT : 120 

* 140 * 160 * 180 
IipCSb : GSALSDPYLSPAAAIiNGIiAGPIiHGlJmQEVIiXWIKSVrffiETGSNIT^ s 180 



* 200 * 220 * 240 

LpCSb : GKVVPGYGHGVLROTDPRYSCQREFALK^n^PEDPLFQLVSKIjyEWPPILTELGK^ : 240 



* 260 * 280 * 300 

LpCSb : PNVDAHSGVLiaraFGLVEARYYTVLFGVSRSMGIGSQIilWDRALGLPLERPKSVrr^ : 300 



IipCSb : NHCKKl^ : 308 



^^ire 6 Nucleotide sequences of nucleic, acid fragments contributing to the 
consensus contig sequence LpCSb 



20 



40 



60 



LpCSbl 
LpCSb2 
IipCSbB 
LpCSb4 



CTTCTCCCTGTMACTGCTCTCCAATGACACAGTTTACCACTGGAGTGATGGCACTCCAAG 



60 



80 



100 



120 



IjpCSbl 
IipCSb2 
LpCSb3 
LpCSb4 



TTGAGAGTGAATTTGCAAAGGCTTATGAGAAGGGAATTCATAAATCAAAGTTCTGGGAGC 



120 



140 



160 



180 



LpCSbl 
LpCSb2 
LpCSb3 
IipCSb4 



"TACATATGAAGATAGCTTAAATTTGATTGCTCGGCTTCCACAAGTGGCTTCA TATGTTT 



180 



200 



220 



240 



LpCSbl 
LpCSb2 
LpCSbB 
LpCSb4 



ACCGGAGAATTTTCAAGGACGGGAAAACTATTGCAGCTGATAATACACTGGACTACGCAG 



240 



260 



280 



300 



ZipCSbl : 

IipCSb2 t 

IipCSb3 : 

LpCSb4 : 



CTAATTTTTCACACATGCTTGGTTTTGATGACCCCAAAATGCTGGAGTTGATGCGCCTAT 



300 



320 



340 



360 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



^CATAACAATTCACACTGATCACGAAGGAGGGAATGTTAGTGCTCATGCTGGGCATCTGG 



360 



380 



400 



420 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



TTGGAAGTGCTCTGTCAGATCCTTATCTTTCTTTTGCAGCGGCACTGAACGGTTTAGCTG 



420 



440 



460 



480 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



gaccactgcacggcttggctaatcagg aagtg ttgtBatggatcat^tctgtgatggaag 

twatggatBSaatctgtgatggaag 



480 
24 



♦ 500 * 520 * 540 

540 
83 
7 



Iaaaccgggagtaacattact^ctgatcagcttaaagaatatgtttggaagacactgaaga 
Baaccgggagtaacattaca actgatcagcttaaa gaa tatgtttggaagaca ctgaaga 




lipCSbl 
LpCSb2 
LpCSb3 
IipCSb4 



560 



580 



600 



GTGGAAAGGTTGTTCCTGGCTATGGTCATGGAGTTCTACGTAATACAGATCCACGATACT 
GTGGAAAGGTTGTTCCTGGCTATGGTCATGGAGTTCTACGTAATACAGATCCACGATACT 
r;TnGAAAGGTTGTTCCTGGCTATGGTCATGGAGTTCTACGTA ATACAGATCCACGATACT 



LpCSbl 
IipCSb2 
LpCSb3 
IipCSb4 



620 



640 



660 



CGTGCCAAAGGGAGTTTGCACTGAAGTATTTACCUGAAGACCCACTTTTCCAACTGGTCT 
CGTGCCAAAGGGAGTTTGCACTGAAGTATTTACCCGAAGACCCACTTTTCCAACTGGTCT 

cgtgccaaagggagt5Eg!5actgaagtatttacc cgaagacccacttttccaactggtct 



660 
203 
127 



LpCSbl 
IipCSb2 
LpCSb3 
LpCSb4 



680 



700 



720 



CCAAGTTGTASGAAGTTGTGCCTCCTATCCTCACyGAGTTAGGCAAGGTAAAAAACCCAT 
CCAAGTTGTACGAAGTTGTGCCTCCTATCCTCACCGAGTTAGGCAAGGTAAAAAACCCAT 
rrAAGTTGTACGAAGTTGTGCCTCCTATCCTCACCGAGTTA GGCAAGGTAAAAAACCCAT 



: 720 
: 263 
t 187 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



740 



760 



780 



ggcctaatgttgatgctcacagSggagttttgctcaaccacttcggattagttg/vaBcac 

GgcCTAATGTTGATGCTCACAGTGGAGTTTTGCTCAACCACTTCGGATTAGTTGAAGCAC 

ggcctaatgttgatgctcacagtggagttttgctcaaccacttcggattagttgaagcac 



779 
323 
247 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



800 



820 



840 



GGiSACTACACTGiSCTTGiSTCGGj 
GGTACTACACTGTCTTGTTCGGCGTCTCAAGGAGCATGGGAATTGGATCTCAGCBCATTTi 

ggtactacactgtcttgttcggcgtctcaaggagcatgggaattggatctcagctcattt 

gJSBSttggatcBcagctcattt 



802 
383 
307 
22 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



860 



880 



900 



gggaccgtgccctcggcctgccacttgaaagaccgaagagtgtcaccatggagtggctgg 
gggaccgtgccctcggcctgccacttgaaagaccgaagagtgtcaccatggagtggctgg 
gggkncgtgccctcggcctgccacttgaaagaccgaagag tgtcaccatggagtggctgg 



^AAACCACTGCAAGAAGGCTGCGGCCTGAAGCTACACCAATGCTTCGTTTTACAAATCAG 

aaaaccactgcaagaaggctgcggcctgaagctacaccaatgcttiJIgttttacaaatcaS 
aaaaccactgcaagaaggctgcggcctgaagctacaccaatgcttcgttttacat^tcag 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



980 



1000 



1020 



gccgtctttgatgttaataatgactgagcataagttaggcatggttagccttgttttacc 

GCCGTCTTTGATGTTAATAATGACTGAGCATAAGTTAGGCATGGgTAGCCTTGTTTTACC 

gccgtctttgatgttaataatgactgagcataagttaggcatggttag ccttg ttttacc 



563 
487 
202 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



1040 



1060 



1080 



atcttcgttttcctggccaataactggagcaagaggctEacagacggtagaattttgtm 
atjSttcgttttcctggccaataactggagcaagaggctcacagacggtagaattttgtaa 
atcttcgttttcctggccaataactggagcaagaggctcacagacggtagaattttgtaa 




1100 



1120 



1140 



LpCSbl 
LpCSb2 
LpCSb3 
LpCSb4 



LpCSbl 
LpCSb2 
IipCSb3 
IjpCSb4 



CCACCGNTACTTGAACACCGAATCANTTAAATGTCATTTGGCATAAAGAGATTAGGACAT 
CCACCGffiTACTTGBACACCGAATjJiANlJiTAAATGSSATTTGGCATAAAGAGATTAGGACAT 

ccaccgStacttgaacaccgaatcaBttaaatgtcatttggcataaagagattaggacat 



Nucleotide sequence of LpCSc 

* 20 * 40 * 60 
LpCSc : TC3ffCCGTGGCCANAATNCCCC»NCAiTCA2W\TACCGCCCGTC^ : 60 

* 80 * 100 * 120 
LpCSc : CTTCTTATTTCCACCCCAACCGCCCaU^Ca^TGTGTCCTCCCACCGAANAAAC^ : 120 

* 140 * 160 * 180 
LpCSc : CAACGGCCATAGCAACGGCACCAACGGCGCCaVATGGCTCCAAGGAAGGC^ : 180 



* 200 * 220 * 240 

LpCSc : CACGACCAQACAGAACCCrCACCCTACACACAAGAGCCCATATGCACCTGTTGGCGACTT : 240 



* 260 * 280 * 300 

LpCSc* : TTTGTCAAATGTCGGCCGCTTCAAGATTATCGAGAGCACATTAAGAGAGGGCGAGCAATT : 300 



* 320 * 340 * 360 
LpCSc : CGCCAACGCCTACTTCGACCTTGAGGCTAAAATCAAGATCQCCAGAGCTCTCGACAACTT : 360 

* 380 * 400 * 420 
LpCSc : TGGTGTTGACTACATTGAAGTTACCAGCCCTGCTGCCTCTGAGCAGTCAAGAAGGQACTG : 420 



* 440 * 460 * 480 

LpCSc : CGAAGCCCTCTGCAAGCTCGGATTGAAAGCCAAGATCCTTACCCACGTACGATGCCACAT : 480 



* 500 * 520 * 540 

LpCSc : GGACGATGCCAGAATCOCTGTCGAGACTGGTGTTGACGGCCTCSSATGTCGTC^^ : 540 



* 560 • * 580 * 600 

LpCSc : CTCTGCGTACCTCCGCGAGCACAGCCATOGCAAGGACATGACATACATCAAAAACACAGC : 600 



* 620 * 

LpCSc : GCTGGAGGTGATTGAGTTTGTCAAGAGCAAGGGAN : 635 



e 8 Deduced amino acid sequence of LpCSc 

* 20 * 40 * 60 

LpCSc : XRGXiraPXPKYRPSATNPPTPLPPPQPPIJMCPPTEXTPATNGHSNGTNGANGSKEOP^ : 60 



* 80 * 100 * 120 

LpCSc : TTRQNPHPTHKSPYAPVGDFLSNVGRFKIIESTLREGEQPANAYFDLEAKIKIAR^ : 120 



* 140 * 160 * 180 

LpCSc' : GVDYIEVTSPAASEQSIUIDCEALCKLGLKAKILTHVRCHMDDARIAVETGVDQL^ 2 180 



* 200 *• 

'LpCSc : SAYIiREHSHGKDMTYIKNTALEVIEFVKSKG 5 211 



re 9 Nucleotide sequence of LpCSd 



* 20 * 40 * 60 

LpCSd : GTGNTATGGOffCMJCCAGNiUTOCCTNCGra : 60 



* 80 * 100 * 120 

LpCSd : CAACGACCTCAGCGATCAGGCCATCAAGGACnACCTGTGGTCCACCCTCy^GGCTGGCCA : 120 



* 140 * 160 * 180 

LpCSd : AGTCGTTCCCGGTTACGGACACGCCGTTCTCC6CAAGACCGACCCCCGCTACGTCTCCCA : 180 



* 200 * 220 * 240 

LpCSd : GCGCQAGTTCGCCCAGAAGCACCTTCCCQACGACCCAATGTTCAAQCTCGTCAGTCAGGT : 240 



.* 260 * 280 * 300 

LpCSd : CTACAAGATCGCCCCTGGTGTTCTCACCGAGCACGGCAAGACCAAGAACCCCTACCCCAA : 300 



* 320 * 340 * 360 

LpCSd : CGTCGACGCCCACTCCGGTGTCCTCCTCCAGTACTACGGCCTCACTGAGCAGAACTACTA : 360 



* 380 * 400 * 420 

LpCSd : CACCGTTCTCTTCGGTGTATCCCGTGCGCTCGGTGTCCTTCCCCAGCTT : 420 



* 440 * 460 * 480 

LpCSd : TGCCGTCGGTGCCCCCATTGAGAGGCCCAAGTCTTTCAGCACTGAGGCTTACGCCAAGTT : 480 



* 500 * 520 * 540 

LpCSd : GGTTGGTGCTAAGTTGTAAGCGCGTTACTGCAACGTGCTCTACAGCCAGGAGAATO : 540 



* 560 * 580 * 600 

LpCSd : GGAATTTGTTTAACATTCAGTWSATACCTTGTCCTGTGTAGAAT^ : 600 



* 620 * 

LpCSd : GAATGGGAGCGTTACGGCGCTACATCACTACATTTN : 636 



^^^fgure 10 Deduced amino acid sequence of LpCSd 

* 20 * 40 * 60 

IipCSd : XYGXXXXPXXWXPXXXXAIGNDLSDQAIKDYIiWSTLKAGQVVPGYGHAVIil^^ : 60 



* 80 * 100 * 120 

LpCSd : REPAQKHLPDDPMFKLVSQVYKIAPGVLTEHGKTKNPYPNVDAHSGVLL^ : 120 



* 140 * 160 

LpCSd ! TVLFGVSRALGVIiPQLIIDIUVVGAPIERPKSFSTEAYAKLVGAKIj I 165 



^Hl^re IX Consensus contig nucleotide sequence of LpMDKa 



* 20 * 40 * 60 

LpMDHa : GGTTGGTTQCTGGTATCACCATTCTGCCCTGTTCTCACAGGCAACTCCTTCXa : 60 



* 80 * 100 * 120 

LpMDHa : ATTGTCTAGTGAAGACATCAAGGCTCTCACCAAGAGGACACAGGAGGGTGGGACAGAAGT : 120 



* 140 * 160 * 180 

LpMDHa : TGTTGAGGCAAAGGCTGGAAAGGGATCTGCAACCTTGTCaiTGGCGTATGCTO : 180 



* 200 * 220 * 240 

LpMDHa J TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCXrraA : 240 



* 260 * 280 * 300 

LpMDHa : CGTGCAATOUlCTATCACa^GAACTGCCATTCrTTGCCTCC^ : 300 



* 320 * 340 * 360 

LpMDHa : TGGAGTCGAGGAAGTGCTTGGTTTGGGTGAGCTGTaSGCCTTTGAGAAGGAAGGTTTGGA : 360 



* 380 * 400 * 420 

LpMDHa : AAGTCTCAAGGGTGAGCTO^GTCTTCa^TTGACAAGGGaiTCGCGl^ : 420 



* 440 * 460 * 480 

LpMDHa : TTAATTAATTTTGCTVQATTATAGCAAACCAGGTCTAGTTA^ : 480 



* 500 * 520 * 540 

LpMDHa : TTGTTCAGTGCTTTTTCTGCCCATCACGTGGGCATGGAAGATTTGAGCTTCAC^ : 540 



* 560 * 580 * 600 

LpMDHa : ATCCGGCGGCGTAATGCC»CAGAACATTACTTGTACAAGAGGGAACTAGTTCGTGT^ : 600 



* 620 * 640 * 660 

LpMDHa : TTTTGTVACTGGTACATTAAACGAACAATTGCTGATGCACTTTGAGAAAAAAAAAT^ : 660 



* 680 * 

LpMDHa : 6T6ANTCCATTGGCCTCAAGCCAAAAAAAAAAAAAA : 696 



re 12 Deduced amino acid sequence of LpMDHa 

* 20 * 40 * 60 
LpMDHa : VGCWyHHSAIiFSQATPSTNAIiSSEDIKALTICRTQEGGTEVVEAKA.GKGSATIiSMAYAGAV : €0 

* 80 * 100 * 120 
LpMDHa : FGDACLKGLNGVPDIVBCSYVQSTITBLPFFASKVRLGKNGVEEVIiGLGELSAFEKEGLE : 120 

* 140 
LpMDHa : SLKGELKSSIDKGIAFANAS : 140 



^l^re 13 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence LpMDHa 



GgXTGGTTGCTGGTATCACCATTCTGCCCTGTTCTCACAGGCAACTCCTTCGACTAATGC 
HGgTGGTTGCTGGTATCACCATTCTGCCCTGTTCTCACAGGCAACTCCTTCGACTAATGC 

bgt.q gggtgctggtatcaccattctgccctgttctcacaggcaactccttcgactaatgc 
SBHggttgctggtatcaccattctgccctgttctcacaggcaactccttcgactaatgc 



X.pMDHal 
LpMDHa2 
IipMDHaa 
IipMDHa4 
LpMDHaS 
LpMDHa 6 
LpMDHa? 



80 



100 



120 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa6 
LpMDHa? 



attgtctagtgaagacatcaaggctctcaccaagaggacacaggagggtgggacagaagt 
attgtctagtgaagacatcaaggctctcaccaagaggacacaggagggtgggacagaagt 
attgtctagtgaagacatcaaggctctcaccaagaggacacaggagggtgggacagaagt 
attgtctagtgaagaca tcaagg ctctcaccaagaggacacaggagggtgggacagaagt 

gagggtgggacagaagt 



140 



160 



180 



LpMDHal 
LpMDHa2 
LpMDHaS 
LpMDHa4 
LpMDHaS 
LpMDHae 
LpMDHa? 



tgttgaggcaaaggctggaaagggatctgcaaccttgtccatggcgtatgctggcgcagt 
tgttgaggcaaaggctggaaagggatctgcaaccttgtccatggcgtatgctggcgcagt 
tgttgaggcaaaggctggaaagggatctgcaaccttgtccatggcgtatgctggcgcagt 

TGTTGAGGCAAAGGCTGGAAAGGGATCTGCAACCTTGTCCATGGCGTATGCTGGCGCAGT| 
TGTTGAGGCAAAGGCTGGAAAGGGATCTGCAACCTTGTCCATGGCGTATGCTGGCGCAGT 



180 
179 
179 
176 
7? 



200 



220 



240 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa 6 
LpMDHa? 



TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCCTGACATTGTTGAATGCTCCTA 
TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCCTGACATTGTTGAATGCTCCTA 
TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCCTGACATTGTTGAATGCTCCTA 
TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCCTGACATTGTTGAATGCTCCTA 
TTTTGGTGATGCATGCTTGAAGGGTCTGAACGGAGTTCCTGACATTGTTGAATGCTCCTA: 



240 
239 
239 
236 
13? 



260 



280 



300 



LpMDHal 
LpMDHa2 
LpMDHaS 
LpMbHa4 
LpMDHaS 
LpMDHa6 
LpMDHa? 



CGTGCAATCAACTATCACAGAACTGCCATTCTTTGCCTCCAAGGTGAGGCTCGGGAAGAA 
CGTGCAATCAACTATCACAGAACTGCCATTCTTTGCCTCCAAGGTGAGGCTCGGGAAGAA 
CGTGCAATCAACTATCACAGAACTGCCATTCTTTGCCTCCAAGGTGAGGCTCGGGAAGAA 
CGTGCAATCAACTATCACAGAACTGCCATTCTTTGCCTCCAAGGTGAGGCTCGGGAAGAA 
T.GTGCAATCAACTATCACAGAACTGCCATTCTTTGCCTCCAAGGTGAGGCTCGGGAAGAA 

TNA^GCTCGGNWAGAA 
AA 



300 
299 
299 
296 
19? 

1? 

2 



320 



340 



360 



LpMDHal 
LpMDHa2 
LpMDHaS 
LpMDHa4 
LpMDHaS 
LpMDHa6 
LpMDHa? : 



TGGAGTCGAGGAAGTGCTTGGTTTGGGTGAGCTGTCGGCCTTTGAGAAGGAAGGTTTGGA 
TGGAGTCGAGGAAGTGCTTGGTTTGGGTGAGCTGTCGGCCTTTGAGAAGGAAGGTTTGGA^ 
TGGAGTCGAGGAAGTGCTTGGTTTGGGTGAGCTGTCGGCCTTTGAGAAGGAAGGTTTGGA 
TGGAGTCGAGGAAGTGCTTGGTTTGGGTGAGCTGTCGGCCTTTGAGAAGGAAGGTTTGGA 

tggagtcgaggaagtgcttggtttgggtgagctgtcggcctttgaSaaggaaggtttgga 
tggagtcgaggaagtgcttggtttgggtgagctgtcggcctttgagaaggaaggtttgga 
tggagtcgaggaagtgcttggtttgggtgagctgtcggcctttgagaaggaaggtttgga 



360 
359 
359 
356 
25? 

?? 

62 




LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa€ 
LpMDHa? 



380 



400 



420 



AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
AAGTCTCAAGGGTGAGCTCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 
/^GTCTCAAGGGTGAGM.TCAAGTCTTCAATTGACAAGGGCATCGCGTTCGCCAATGCGAG 



420 
419 
419 
416 
317 
137 
122 



440 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
IipMDHaS 
LipMDHa6 
IipMQHa7 



460 



480 



TTAATTAATTTTGCAGATTATAGCAAACCAGGTCTAGTTAAGGGGlUib^Bi ic^Hi i 1 

ttaattaattttgcagattatagcaaaccaggtctagttaaggggtctg^BttgHttt 
ttaattaattttgcagattatagcaaaccaggtctagttaaggggtctg^BttgHttt 

ttaattaattttgcagattatagcaaaccaggtctagttaaggggtctg^BttgHstt 

tTj§atta^tttgcagattatagcaatccaggtctagttSaggggtctgtttttgacttt 
tTjGattaa^tttgcagattatagcaa|iccaggtctagtt'gaggggtctgtttttgacttt 

TTPATT7\a!?^TTTGCAGATTATAGCAA,TCCAGGTCTAGTT^^^ 



475 
474 
474 
471 
377 
197 
182 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHaS 
LpMDHa7 



500 



520 



540 



TTGTTCAGTGCTTTTTCTGCCCATCACGTGGGCATGGAAGATTTGAGCTTCACAATAAAA 
TTGTTCAGTGCTTTTTCTGCCCATCACGTGGGCATGGAAGATTTGAGCTTCACAATAAAA 
TTGTTCAGTGCTTTTTCTGCCCATCACGTGGGCATGGAAGATTTGAGCTTCACAATAAAA 
TTGgTCAJ^Jl^GCTTTTTCTGCCCATCACGTGgGCATGI3AAGATTTGAGCTTgACANTA^^ 

ttgttcag^jgctttttctgcccatcacgtgggcatggaagatttgagcttcacaataaaa! 
ttgttcagtgctttttctgcccatcacgtgggcatggaagatttgagcttcacaataaaa| 
ttctocagtgctttttctgcccatcacgtgggcatggtvagatttgagcttcacaataaaaI 



535 
534 
534 
531 
437 
257 
242 



atccggcggcgtaatgccacagaacattacttgtacaagagggaactagttcgtgtcaag 
atccggcggcgtaatgccacagaacattacttgtacaagagggaactagttcgtgtcaag 
atccggcggcgta atgccacagaacattacttgtacaagagggaa ctagttcgtgtcaag 

ATgcgfGCGCGN^BBBDBaBBBBnaBBX^^ 

atccggcggcgtaatgccacanaacattacttggacaagagggaactagttcgggthaag 
atccggcggcgtaatgccacagaacattacttgtacaagagggaactagttcgtgtcaag 
atccggcggcgtaatgccacagaacattacttgtacaagagggaactagttcgtgtcaag 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa6 
LpMDHa7 



TTTTGAACTGGTACATTAT^CGAACAATTGCTGATGCACTTTGAGAAAAAAAAAg 
TTTTGAACTGGTACATTAAACGAACAATTGCTGATGCACTTTGAGAAAAAAAAAlA 
TTTTGAACTGGTACATTAAAGGAACAATTGCTGATGCACTTTGAGAT^AAAAAAAA 



TTTTGAACTGGNACATTAAAC^gCAATTG[aTGg^C|gCTTTG|GAAiCGG 

TTTTGAACTGGTACATTAAACGAACAATTGflTGATGCACTTTG t^GAAbcGTCCT^^^ 

TTTTG7U\CTGGTACATTAAACGAACAATTGTTGa!aS^^^^^ 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa6 
LpMDHa7 



LpMDHal 
LpMDHa2 
LpMDHa3 
LpMDHa4 
LpMDHaS 
LpMDHa6 
LpMDHa7 



680 



GTGANTCCATTGGQCTHAAGCCKAAAAAAAAA 



TlTGAjaiTCCATTGScgTCAAG^TOAA^GAASjAANAAAA 



589 
: 413 



e 14 Consensus contig nucleotide sequence of lipMDHb 

* 20 * 40 * 60 
LpMDHb : TTTGGTNCTTTTGCCGAGCGAGAAAGCTGTTCGGTGTCACCACCCaTGN^ : 60 

* 80 * 100 * 120 
LpMDHb : TAAAACTTTCTACGCTGGGAAGGCAAACGTGCCAGTC^CTGGGGTGAATGOT : 120 

* 140 * 160 * 180 
LpMDHb : TGGTGGCCATGCTGGTGTTACTATCCTGCOICAGITCTCACAGGCTACTC^^ : 180 

* 200 * 220 * 240 
LpMDHb : TGCATTGTCCCATGAGGACCTTAAGGCCCTCACCAAGAGGACACAAGATGGTGGGACGG^ : 240 

* 260 * 280 * 300 
LpMDHb : AGTTGTTGAAGCAAAGGCaXSGAAAGGGCTOVGCyVACATIXSTCAATGGCATA^ : 300 

* 320 * 340 * 360 
LpMDHb : AGTATTTGGAGATGCATGCTTGAAGGGGCTCAATGGAGr^ ^ 360 

* 380 * 400 * 420 
LpMDHb : CTTTGTCCAATCAACaSTAACAGAGCTGCaiTTCTTTGCCT^^ ' 420 

* 440 * 460 * . 480 
LpMDHb : GAACGGAGTGGAGGAAGTGATTGGGCTGGGCGAGCTGTCTGCCTTCGAGAAGGAGGGTCT : 480 

* 500 * 520 * 540 
LpMDHb : GGAGAGCCTCAAGGGCXSAGCTGNTaWCCTCCATCGAGAAGGGTATCAAGTTOT s 540 

* 560 * 580 * 600 
LpMDHb : GAGCTAGTCAACCTGCTCAGATTCTAACACTCaSCACATGAACTCGGTGGGATC s 600 

* 620 * 640 * 660 
LpMDHb : ATTTTTGGTACGACTCCTTTCACTGCCCCCTTCTCCTGGGGACATTGAGGCGTCGNGCTC : 660 

* 680 * 700 * 720 
LpMDHb : CACAATAAAATGGCGTGNCTTGTTGCCATACTOAACTGAACTTGTAATAC^ : 720 

* 740 * 760 * 780 
LpMDHb : GA7UVCCCrGTGCCTTATGTACC».CAGTACGGTQAACCCGAAAATCA 5 780 



* 800 
LpMDHb : GATTCTGTGGAAGCTTTTTTCTTTTAN : 807 



15 Deduced amino acid sequence of LpMDHb 



* 20 •40 •60 

•LpMDHb : IJtLLPSEKAVRCHHPXVVRAKTFYAGKANVPVTGVMVPVVGGHAGVTlLPQFSQATPASN 



• 80 * 100 * 120 

LpMDHb : ALSHBDLKALTKRTQDGGTEVVEAKAGKGSATLSMAYAGAVFQDACLKGLNGVPDIVECS 



• 140 • 160 * 180 

LpMDHb : PVQST\7TELPFPASKVRLGKNGVEBVIGLGELSAPBKB0LESLKGELXXSIBKGIKPAQB 



LpMDHb : S : 181 




H^re 16 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence LpMDHb 



20 



40 



60 



LpMDHb 1 : 
XipMDHb2 : 



TTTGGTNCTTTTGCCGAGBgi=^iAAl|CTGTTCGGTGTCACCACCCTTGW 

GCGAGA.§AGCTGTTiGGTGTCACCACCCTTG|lGTTGTTCGTGCT 



60 
44 



lipMDHbl 
XipMBHba 



80 



100 



120 



AAAACTTTCTACGCTGGGAAGGCAAACGTGCCAGTCACTGGGGTGAATGTTCCTGTTGTTG 
AAAACTTTCTACGCTGGGAAGGCAAACGTGCCiGTCACTGGGGTGAATGTTCCTGTTGTTG 



121 
105 



LpMDHb 1 
LpMDHb2 



140 



160 



180 



GTGGCCATGCTGGTGTTACTATCCTGCCACgGTTCTCACAGGCTACTCCTGCAAGTAATGC 
GTGGCCATGCTGGTGTTACTATCCTGCCACAGTTCTCACAGGCTACTCCTGCAAGTAATGC 



182 
166 



200 



220 



240 



LpMDHbl : 
LpMDHb2 : 



ATTGTCCCATGAGGAgCTTAAGGCCCTCACCAAGAGGACACAAGATGGTGGGACGGAAGTT 
ATTGTCCCATGAGGACCTTAAGGCCCTCACCAAGAGGACACAAGATGGTGGGACGGAAGTT 



: 243 
: 227 



LpMDHbl : g 
LpMDHb2 : 



260 



280 



300 



TTGAAGCAAAGGCTGGAAAGGGCTCAGCAACATTGTCAATGGCATATGCTGGTGCAGTAT 
TTGAAGCAAAGGCTGGAAAGGGCTCAGCAACATTGTCiSATGGCATATGCTGGTGCAGTHT 



304 
288 



320 



340 



360 



LpMDHbl : 
LpMDHb2 : 



TTGGAGATGCATGCTTGAAGGGGCTCAATGGAGTTCCTGACATTGTAGAGTGCTCCTTTGT 
TTGGAGATGCATGCTTGAAGGGGCTCAATGGAGTTCCTGACATTGTAGAGTGCTCCTTTGT 



365 
349 



LpMDHbl 
LpMDHb2 



380 



400 



420 



GCAATCAACfgCTAACAGAGCTGCCATTCTTTGCCTCCAAGGTAAGGCTCGGCAAGAACGGA 
GCAATCAACCGTAACAGAGCTGCCATTCTTTGCCTCCAAGGTAAGGCTCGGCAAGAACGGA 



426 
410 



LpMDHbl 
LpMDHb2 



440 



460 



480 



GTGGAGGAAGTGATTGGGCTGGGCGAGCTGTCTGCCTTCGAGAAGGAGGGTCTGGAGAGCC 
GTGGAGGAAGTGATTGGGCTGGGCGAGCTGTCTGCCTTCGAGAAGGAGGGTCTGGAGAGCC 



: 487 
: 471 



LpMDHbl 
LpMDHb2 



500 



520 



540 



TCAAGGGCGAGCTGNTGWCCTCCATCGAGAAGGGTATCAAGTTCGCGCAGGAGAGCTAGTC 
TCAAGGGCGAGCTG&iTGScCTCCATjBGAGAAGGGTATCAAGTTCGcSlCAGGAGAGCTAGTC 



548 
532 



LpMDHbl 
LpMDHb2 



560 



580 



600 



AACCTGCTCAGATTCTgACACTCCGgACATGAACTCGGTGGGATCTGATGAATTTTTGGTA 
AACCTGCTCAGATTCTAACACTCCGCACATGAACTCGGTGGGATCTGATGAATTTTTGGTP 



609 
593 



LpMDHbl 
LpMDHb2 



620 



640 



660 



CGACTCCTTTCgCTGCCCCgTTgTCgTGGGGACATTGAGGCGTgGNGCTe^CACAlijTAAAAT 
CGACTCCTTTCACTGCCCCCTTCTCCTGGGGACATTGAGGCGTCGi^GCTCCACAATAAAAT 



: 670 
: 654 



680 



700 



720 



LpMDHbl : 
LpMDHb2 : 



GGCGTGfflTTGTTGHCATACTGASM^^CTGAfeCTTN 

GGCGTGffiCTTGTTGCCATACTGAACTGAACTTGTAATACCAGAAAGAGTGAAACCCTGTGC 



708 
715 




740 



760 



780 



LpNDHbl : 
IipMDHb2 : 



rTTATC:;TACCACAGTACGGTGAACCCGAAAATCATGAAGGTAGCAGAAGATTCTGTGGAAG 



800 



LpMDHbl 
IipMDHb2 



CTTTTTTCTTTTAI^I 



790 



^ij^re 17 Nucleotide sequence of LpMDHc 

* 20 * 40 * 60 
LpMDHc : GNWGGTNTACCGAGCGCNCATACTTTNGTGGGTGAGGTTCTTGGAC^ : 60 

* 80 * 100 * 120 
LpMDHc : GTCAATGTTCCTGTNGNTGGCGGGOVTGCCGGAGTTACNATATTGCC^ : 120 



* 140 * 160 * 180 

LpMDHc : GlTAATCCTCCCTQCTC».Trc:ACCATGAGGAAATTAGTATCTaVCCTO : 180 



* 200 * 220 * 240 

LpMDHc : AATGGTGGGACAGAAGTNGTCGAGGCGAAAGCTGGAGCAGGATCGGNNACnm^ : 240 



* 260 * 280 * 300 
LpMDHc : GCGNATGCGGCAGCTAAATTTGCAGATGCTTGCTOGAGAGGATTGCATGGTGATC : 300 

* 320 * 340 * 360 
LpMDHc : ATAGNGGAOTGCTCnrrATGTGGATTCTCAGGTGAaSGANCTOT : 360 



* 380 * 400 * 

LpMDHc : GTTCGCCTTGGTTGTTCTGGCGTCaTAGGAGATCTTGCCACTTGGTCCACTC^ : 419 



e 18 Deduced amino acid sequence of LpMDHc 

* 20 * 40 * 60 
LpMDHc : XGXPSXHTXVGBVIlGXDPRDVNVPXXGGHAGVXILPLLSQVNPPCSFT^K : 60 

* 80 * 100 * 120 
IipMDHc : NGGTEXVEAKAGAGSXTXSMAXAAAKFADACXRGLHGDAGIXXCSYVDSQVTXXSXFASK : 120 



* 

LpMDHc : VRLGCSGVXEILPLGPLNE : 139 



^^l^re 19 Nucleotide sequence of LpMDHd 



* 20 * 40 * 60 

LpMDHd : GNGNTTCCGCCyVA^»CAA^CACaVCCGCTCCCCa3TCCGCATCT : 60 



* 80 * 100 * 120 

LpMDHd : CGATCCAGATCCCACavCACCGCCGCy^GCCAGCAACGATGAGGCCGTCGGCGATGAGATCC : 120 



* 140 * 160 * 180 

LpMDHd : GCCGCGOVGCTCCTCCGCCGCCGCyVGCTACTCGTCCGCGTCaSGCCAGCCGGAGC^ : 180 



* 200 * 220 * 240 

LpMDHd : GTGGCCATCCTCGGCGCGGCCGGCGGGATCGGGCAGCCGCTGGCGCTCCTCATGAAGCTG : 240 



* 260 * 280 * 300 

LpMDHd : ' AACCCGCTCGTCTCCTCCCTCTCCCTCTACGACATCGCCGCCACCCCCGGCGTCGCCGCC : 300 



* 320 * 340 * 360 

LpMDHd : GACGTCTCCCACATCAACTCCCCGGCCCTGGTGAAGGGGTTCT^TGGGCGAC^ : 360 



* 380 * 400 * 420 

LpMDHd : GCGGAGGCGTTGGAGGGGGCCGACCTCGTCATCATCCCGGCCGGCGTTCCGAGGAAGCCC : 420 



* 440 * 460 480 

LpMDHd : GGCATGACC»U3GGACGATCTCTTC^CATCAACGCa3G^ s 480 



* 500 * 520 * 540 

LpMDHd : GCCATCGCCaUVGTACTGCCCCAACGCTCTTATCAACATGATCM : 540 



* 560 * 580 * 600 

LpMDHd : ACTGTTCCAATTGCTGCTGAAGTTriTCAAGAAGGCTGGAACC^^ s 600 



* 620 * 640 * 660 

LpMDHd ; TTTGGTGTGACCACTCTTGATGTTGTTCGTGCCS^GGACTTTCTATGCTGGG^ : 660 



* 680 * 700 * 720 

LpMDHd : GTACCTGTTACIG.GTGTGAACGTTCCTGTTGTTGGT6GTa\TGCT^ : 720 



* 740 * 760 * 

LpMDHd : CCaiCTGTTCTCACAGGCyU\CTCCTTCGACTAATGCATTGTCTAGTGAAGACATN : 774 



^^l^re 20 Deduced amino acid sequence of LpMDHd 

* 20 * 40 * 60 
LpMDHd : XXPPTQHHRSPVRISPFRLHRSRSHTPPQPATMRPSAMRSAAQIiLIUlRSySSM : 60 

* 80 * 100 * 120 
LpMDHd : VAILGAAGGIGQPLALLMKLNPLVSSLSLYDIAATPGVAADVSHINSPALVKGFMGDDQL : 120 



* 140 * 160 * 180 
LpMDHd : T^EALEGADLVIIPAGVPRKPGMTRDDLFNINAGIVKNLCrM s 180 

* 200 * 220 * 240 
LpMDHd : TVPIAAEVPKKAGTYDEKKLFGVTTLDVVRARTFYAGKAin^PVT^^ : 240 



* 

LpMDHd : PLFSQATPSTNALSSEDX : 258 



^l^re 21 Nucleotide sequence of LpM>He 

* 20 * 40 * 60 
IipMDHe : TCCGTACNATTGCTGCTGAAGTATTTAAAAAAGCTGGGACATACAATCCTAAG : 60 

* 80 * 100 * 120 
LpMDHe : TGGGGGTGACAACACTTGATGTAGTGAGAGCCAATACTTTrGTGGGTGAGGTTC^ : 120 

* 140 * 160 * 180 
LpMDHe ! TTGACCCCJlGAGATGTCAATGTrCCTGTTGTTGGCGGGCATGCCGGAGTTACGATATTAC : 180 



* . 200 * 220 * 240 

LpMDHe :' ca^CTCCTTTCGCAGGTTAGTCCTCCCTGCTCGTTCACCCCTGAGGAAATTAGTTATCTCA : 240 



* 260 * 280 * 300 
LpMDHe : CCTCaiaSCUlTAaPyGAATGGTGGGAa^GAAGl^ ' 300 

* 320 * 340 • * 360 
LpMDHe : aVACTCTTTCTATGGCGTATGCGGa^GCTAAATTTGO^QATGCTTO : 360 

* 380 * 400 * 420 
LpMDHe : ATGGTGATGCTGGGATAGTGGAGTGCTCTTATGTGGATTCTCAGGTGACCGGAACTGCCT : 420 

* 440 * 460 * 480 
LpMDHe : TCTTTGGATCCAAAGTTCGCCTAGGTCGTTCTGGCGTCGAGGAGATCT J 480 

* 500 * 520 * 540 
LpMDHe : CCavCTGAACCAGGTTTTGAAAGANCTGGACTGGAANAAGGCGAAAMAANGAGCTATCCC^ : 540 



* 560 * 580 * 600 
LpMDHe : AGAGCCTTCCAGAAAGGNTGTGTCATTTCGTNCAACAAAGTGAGTTACATGCCAT^ : 600 

* 620 * 640 * 660 
LpMDHe : TTGTTGGATGTGCTTCCCCAAAGTTCCAACACACCGTCGNAATTGGCATAT^ : 660 

* 680 * 700 * 720 
LpMDHe : TGGTTTGGGGCCTTTTGCNTTNATGCAAAa^GGCTAC^^ ' 720 

* 740 * 760 * 780 
LpMDHe : NTGAAAAACTCTTAACATTTTTTTTTACGGTTGGNAACTUUVATNTNTGAAA^ : 780 



* 800 * 

LpMDHe : ANTATATGATAANTGAANAAAGTTTNNAAAAAAAAK : 816 



m re 22 Deduced amino acid sequence of LpMDHe 

* 20 * 40 * 60 
LpMDHe : RXIAAEVFKKAGTYNPKRLLGVTTIJDVVRAOTFVGEVLG^^ - 60 

* 80 * 100 * 120 
LpMDHe : LLSQVSPPCSFTPEEISYLTSRIQMGGTEVVBAKAGAGSATLSMAYAAAKPJ^AC^ : 120 

* 140 * 160 * 180 
LpMDHe : GDAGIVECSYVDSQVTGTAFFASK\mLGRSGVEBILQLGSTEPGFEWCGLEXGEXX^ : 180 



* 200 * 220 * 240 

LpMDHe : SLPERXCHFXQQSELHAIIFVGCASPKFQHTVXIGIXILLWGLLXXCKQATXWVGGVRX : 



* 260 * 

LpMDHe : EKLLTPFFTVXNKXXEKPEXYMIXEXSXXKK : 271 



[ure 23 



Consensus contig nucleotide secjuence of LpMDHf 



* 20 * 40 * 60 
LpMDHf : GGGATGATTNATOCAACAAAAATGCTGGQCAITC : 60 

* 80 * 100 * 120 
LpMDHf : AAGAGCTGTCCTAATGCAATAGTGAATTTGATCAGCAACCCTGTGAACTOU^ : 120 

* 140 * 160 * ISO 
LpMDHf : ATTGCGQCyUSAAGNTTTO^GAGGGCTGOAACTTACTGCCCCAAAC : 180 

I 

* 200 * 220 * 240 
LpMDHf ; ACAACTCTTGATGTAGCGAGGGCTAACaiCCTTTGTGGCTGAAGTQCrTGGAGNT^ : 240 

* 260 * 280 * 300 
LpMDHf : AQAGAAGNCAGTGTTCCGGNTGTTGGCGGGCATGCAGGGATCACTATATTGCCCCTCCTG : 3 00 

* 320 * 340 * 360 
LpMDHf : NCCCAGGTCAGCCCCCCGTGCTOVTTCACrCCAGATGAAATCy^GCT s 360 



* 380 * 400 * 420 
LpMDHf : ATAaiGAATGGCGGTACCGAAGTTGTTGAGGCAAAGGCTGGAG» s 420 

* 440 * 460 * 480 
LpMDHf : TCAATGGCTTTTGCTGCTGCAAAATTCGCCGATGCATGCTTGCGTGGAATGCGTGGTC : 4 80 

* 500 * 520 * 540 
LpMDHf : GCTGGCATTGTGGAATGTNCS^TACGTTOCATCIX^ s 540 



* 560 * 580 * 600 

LpMDHf : AaUUU\GTGAGGTTAQGTCGTGGCGGAGCTGAGGAGATCCTCCCTCTro : 600 



* 620 * 640 * 660 

LpMDHf : GACTTTGAGAGAGCTGGCCTGGAGAAGGCGAANAAGGAGCTCAGCGAGAGCATCCAGAAG : 660 



* 680 * 700 * 720 

LpMDHf : GGTGTGGCGTTCATGAACAAGTGAGATCATATGAATGGATGGATACCCCGCAACCTATAC : 720 



* 740 * 760 * 780 

LpMDHf : ATAGATGATGOU^GACTAAAGAAAGAGTGTGATATAGTGCrCCTATATACCTC : 780 



LpMDHf i CTCTCCTGCCTGTAAGAA : 798 



^B^re 24 Deduced amino acid sequence of LpMDHf 



* 20 * 40 * 60 
LpMDHf : MLGIVRSICEGVAKSCPNAIVNIiISNPVNST\^IAAEXFKRAGTO^ 

* 80 * 100 * 120 
LpMDHf : ANTPVAEVLGXDPRETKSVPXVGGHAGITILPLIiXQVSPPCSFTPDEISYLTNR^ 



* 140 * 160 * 180 
LpMDHf : VVEAKAGAGSATLSMAFAAAKPADACLRGMRGDAGIVEOCyVASEVTBLPFPATK^ 

* 200 * 220 
LpMDHf : GGAEBILPLGPLNDFERAGLEKAXKELSBSIQKGVAFMNK : 220 



HRre 25 Nucleotide sequences of nucleic acid fragments contributing to 'the 
consensus contig sequence LpMDHf 



♦ 20 * 40 * 60 

LpMDHf 2 : TBS^iBBify^Ba^^^^^^BtfMKtttttt-^^^iiM : 58 

★ 80 * ICQ * 120 

LpMDHfi : ^^^^^Su^QSSSSS^Si^S^@@^^@S^S^^^^£^Si ' 

I.pMDHf2 : ^8HcB88H 8B^ig8B^BSg8^BHcBaffik«#^^^^ : 118 

* 140 * 160 * 180 

LpMDHf 1 : yb^JeUeMj^l^^ : 

LpMDHf 2 : B8BBB!88^^8ga8BB^g^H 8aB5c : i78 



* 200 * 220 * 240 

LpMDHfl : ^4MMMJ^4^iM^ - 240 

LpMDHf 2 : BBBHBSSnBMBHBS SHSgS^ : 238 

* 260 * 280 * 300 

LpMDHfl : ^^^^^^^^s^s^^^SSSSSS^S^^SSSSS^S^SS^S^^ ' 

LpMDHf 2 : BcHS^SafflSSgBBBBB gBffiSS^^ 298 

* 320 * 340 * 360 

LpMDHfl : ^^^^^^^^^^^SSS^SSSS^^^^I^SSS^SS^^SS^^^ 

LpMDHf 2 : gaSHSBBBKHBBBBBB BBBBBaS^Bg^MWagBB^ : sss . 

* 380 * 400 * 420 

LpMDHfl : ^^U^^^AJMM^ ' 420 

LpMDHf2 : HBBBB^8S 8BBBBB^BBBB8B^^ : 4i8 

* 440 ' * 460 * 480 

LpMDHfl : M^^^bU^^^^U^U^ : 460 

* 500 * 520 * 540 

LpMDHfl : M^jejtjiJX^ : 540 

LpMDHf 2 : 6188818^88 883818^886881 : 49? 

* 560 * 580 * 600 

LpMDHfl : \^4MMMM ^AikiMAkiJlMthMdM€MiMdM^^ : 600 

LpMDHf 2 ! • 

» 620 * 640 * 660 

LpMDHfl : lcH«hiLiLilcMcH «Hcl»hJctclW«liil«teHtM^^ : 660 

LpMDHf2 : ' 

* 680 * 700 * 720 

LpMDHfl : MciiJcli'jJrfttAiliirAWckW AIiW : 720 

LpMDHf2 : • 




740 



760- 



LpMDHfa : 
IjpMDH£2 : 



n^7^r■7^^^^:l7^Tr!rnaana^T^AAGAAAGRGTGTGATRTAGTGCTCC 



780 



rATATACCTGTT^AAAT 



I^pMDHfl : 
IipMDH£2 : 



CTCTCCTGCCTGTAAGAA 



798 



e 26 Nucleotide sequence of LpMDHg 

* 20 * 40 * 60 
LpMDHg : CAATTGCACGTTCTTGCTCACTTCAGCATCACCCTCACGCTTCTCCTACACAACCC^ : 

* 80 * 100 * 120 
LpMDHg : au:^CCGTC».CTATGGTCAAGGCTGTCGTCGCAGGTGCroC^ 

* 140 * 160 * IBO 
LpMDHg : TCTCTCTTCTACTCAAGACGAGCCCCCTOlTCGATGAGCTTGCCCTCTAaSATO 

* 200 * 220 * 240 
LpMDHg : ACACTCCCGGTGTTGCCGCTGATCTTTCCCACATCTCATCCCQCGCTCAAATCGCCGGCT 

* 260 * 280 * 300 
LpMDHg : ACCTCCCCAAGOATGATGGCGa^GGCTGCATTCAAAGATGCCGAOVT^^ 

* 320 * 340 * 360 
LpMDHg : CCGCCGGOm^CCTCGCAAGCCTXSGCATGACCCGTGATQACCT^ 

* 380 * 400 * 420 
LpMDHg : GAATTGTCAAGGGTCTGATTGAGGTTGCCGCCGAAGTTGCCCCCAAGGCCTTCATTCTGG 

* 440 * 460 * 480 
LpMDHg : TCATCTCCAACCCTGTCAACTCTACCGTCCCrrATCTCTGCCGAG^ 

* 500 * 520 * 540 
LpMDHg : GCGTCTTCRACCCTCAGCGTCTTTTCGGTGTCACCACCCTCG^ 

* 560 * 580 * ^00 
LpMDHg : CTTTCGTCGCCAQCATCACCGGCGAGAAGCAGCCCCAGAACTTGACCGTCCCCGTCATTG 

* 620 * 640 * €60 
LpMDHg : GCGGCCACTCCGGCGAGACaVTCGTCCCGCTTTTOVG^ 



LpMDHg I TTCCCGC : 667 



^H^re 27 Deduced amino acid sequence of LpMDHg 



* 20 * 40 * 60 

IipMDHg : IialSCSLQHHPHASPTQPLPTVT^rV^CAWAGAAGGIGQPLSLIlLKTSPL : 60 



* 80 * 100 * 120 

LpMDHg : TPGVAADIjSHISSRAQIAGyLPKDDGAKAAFKDJU)IIVIPAGIPRKPGMTIUDDLF3SJIN^ : 120 



* 140 * 160 * 180 

LpMDHg : IVKGLIEV3\AEVAPKAFILVISNPVNSTVPISAEVLKAKGVFNPQRLPGV^ : 180 



* 200 * 220 

LpMDHg : FVASITGEKQPQNLTVPVIGGHSGETIVPLFSKXQPSAXIP : 221 



re 28 Consensus contig nucleotide sequence of LpMDHh 

* 20 * 40 * 60 

LpMDHh : TNACGGAGCTGCTTAAATCAGCCCCCATTCCGCCTCGTCTATAGCGATCCTTCATC^ : 60 



* 80 * 100 * ^20 

LpMDHh : TGTCGTCGCCTCCTCCCGAACCACTCTCCCCATCCCCGAACTCCAGAACCGGCTCCA^ 



120 



* 140 * 160 * 180 
LpMDHh : GCGGCGAAGGAACCGATGCGOSTGCTCGTCACCGGCGCCGCyVGGACAAAT^ : 180 

* 200 * 220 * 240 
LpMDHh : CTTGTTCCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAQCCTGTTA^ : 240 

* 260 * 280 * 300 
LpMDHh : ATGCTGGATATTCCACCAGCTGCTGAAGCTCTTAATGGTGTTAAGATGGAGTTCG : 300 

* 320 * 340 * 360 
LpMDHh : GCCGCATTTCCACTTCTCT^AGGGAGTTGTTGCAACAACT^ • 

* 380 * 400 * 420 
LpMDHh : GGTGTGAATGTTGCGGTTATG6TTGGTGGATTCCX:CAGGAAGGAGGGAAT^ : 420 

* 440 * 460 * 480 
LpMDHh : GATGTTATGTCTAAGAATGTTTCyU^TCTACAAATCTCy^GCATCTGCCCTTGAAGCCCAT : 480 

* 500 * 520 * S40 
LpMDHh : GCAGCCCCGAATTGaVAGGTTCTGGTTGTTGCCAATC • 540 

* 560 * 580 * 600 
LpMDHh : TTAAAGGAGTTTGCTCCATCTATTCCTGAGAAGAACS^TCAGTTGTTTGA : 600 

* 620 * 640 * 560 
LpMDHh : CATAACAGGGCACTTGGTCAGATCTCTGAGAGACTTGATGTCCAAGTTAGTGAT^^ : 660 

* 680 * 700 * 720 
LpMDHh : AATGTTATCATCTGGGGOWVTCACTCTTCCAGTCAGTACCCTGATGTGAACCyVCGCCAC : 720 

* 740 * 760 * 780 
LpMDHh : GTGAAGACnrCCAGTGGCGAGAAGCCTGTTCGCGAACTTGTTA^ 5 780 

mr 800 * 820 * 840 

LpMDHh : AATGCAGGGTTCATTGCCACTGTCCAGCAGCGTGGTGCTGaU^TCATC^ ' 84 0 

* 860 * 880 * 900 
LpMDHh : CTCTCCAGTGCTCTCTCTGCTGCCAGCTCTGCTTGTCACCACATCCGTGATTGGGTTCTC : 900 

* 920 * 940 * 960 
LpMDHh : GGAACCCCTQAGGGAACATTTGTTTCCATGGGTGTGTATTCTGATGGTTCATACGGTGTG t 960 




_ * 980 * 1000 * 1020 

LpMDHh : CCTGCTGGGCTTATCTACTCCTTCCCAGTiUV(OTGCTGCGGTGGTGAATC5GA 

* 1040 * 1060 * 1080 
LpMDHh : CAAGGQCTCCCGATCGACGAGTTCTCAAGAAAGAAGATGGATQCCACAGC^ 

* 1100 * 1120 * 1140 
LpMDHh : TCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAGTAACTGaVTACCAGQGAGO^G 

* 1160 * 1180 * 1200 
LpMDHh : CCGCTCTGATGTTTTGAATAAAAGGAACATTTTGGCTCCATGA^ 

* "20 * 1240 * 12gO 
LpMDHh : AAOlGTTGCaVCa^TCGCGGTGCCTTTAGCTGGTTTTTO 

* 1280 * 1300 * 1320 
LpMDHh : GTAGCTCTATTTTCGCCTGATGATTTACAGGACAGGATATTGCSaVGGAAGATTGGA^ 

* 1340 * 1360 * 1380 
LpMDHh : TTTGACGTCTGATTAAAACCAACCTCTTATTATTCCnXSTGTO^ 

* 1400 * 1420 * 1440 
LpMDHh : AGCTCTATTTTCGCCTGATGATTTACAQGCa^TGATAT^ 

* 1460 * 1480 

LpMDHh : TGACGCCTGATTAAAACCAACCTCTTATTACTAAAAAAAAAAAA : 1484 



^l^re 29 Deduced amino acid BeG[uence of LpMDHh 



* 20 * 40 * 60 

LpMDHh : MAAKBPmVLVTGAAGQIGYALVPMIARGIMIjGADQPVIIiHraiDI^^ : 60 



★ 80 * 100 * 120 

LpMDHh : DAAPPLLKGWATTD\A^ACTGVljrVAVMVGGPPRKEGMERKDV^ : 120 



* 140 * 160 * 180 

LpMDHh : HAAPNCKVLVVANPA»n?NALILKEFAPSIPBKlsn:SC^^ : 180 



★ 200 * 220 * 240 

LpMDHh : KKVXIWGiraSSSQYPDVimATViCTSSGEKFVRELVKDDEWLNAGF : 240 



* 260 * 280 * 300 

LpMDHh : KLSSALSAASSACDHIRDWVLGTPEGTFVSMGVYSDGSYGVPAGLIYSFPVTCCGGEWTI : 300 



* 320 * 

LpMDHh : VQGLPXDEFSRKKMDATAQELSEEKALAYSCLB : 333 



^jure 30 Nucleotide sequences of nucleic acid fragments contributing, to the 
consensus contig secpience LpMDHh 



lipMDHhl 
LpMDHh2 
lipMDHha 
LpMDHh4 
LpMDHhS 
LpMDHhG 
LpMDHh? 
LpMDHhS 
LpMDHh9 
LpMDHhlO 
LpMDUhll 
LpMDHhl2 
LpMDHhl3 
LpMDHhl4 
LpMDHhlS 
LpMDHhl6 
LpMZ>Hhl7 
Ls^lDHhXB 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHh30 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHh38 

LpMDHhS 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHh52 

LpMDHh53 

LpMDHhS4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhSa 

LpMDHhS 9 

LpMDHh60 

LpMDHhS 1 

LpMDHh 6 2 

LpMDHh63 

LpMDHh64 



20 



TNACGGAGCTGCTTAAATCAGCCCCCATTCCGCCTCG 



40 



60 



GGGWTiTiT.^I 

g' 





80 



100 



120 



LpMDHhl 
LpMDHh2 
LpMDHhS 
LpMDHh4 
IipMDHhS 
LpMDHhe 
LpMDHh? 
LpMDHhB 
LpMDHh9 
LpMDHhlO 
LpMDHhll 
LpMDHhl2 
LpMDHhl3 
LpMDHhl4 
LpMDHhlS 
LpNDHhie 
IipMDHhlT 
LpMDHhlS 
IipMDHhl9 
LpMDHh20 
LpMDHh21 
IipMDHh22 
IipMDHh23 
XipMDHh24 
LpMDHh25 
IjpMDHh26 
LpMDHh27 
LpMDHh28 
XipMDHh29 
LpMDHh30 
LpMDHhB 1 
LpMr)Hh32 
LpMDHhB 4 
LpMDHhB 5 
LpMDHhB 6 
LpMDHhB? 
LpMDHhB 8 
LpMDHhB 9 
LpMDHh40 
LpMDHh41 
LpMDHh42 
LpMDHh43 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh49 
LpMDHhSO 
LpMDHhSl 
LpMDHh52 
LpMDHhSa 
LpMDHh54 : 
LpMDHhSS 
LpMDHh56 
LpMDHhB? 
LpMDHh58 
LpMDHhB 9 
LpMDHh60 
LpMDHh61 
LpMDHh62 
LpMDHh63 
LpMDHh64 



TCGTCGCCTCCTCCCGAACCACTCTCCCCATCCCCGAACTCCAGAACCGGCTCCAATGGCGG 
THGHc^CT|c|c'^AACCACTCTCCCCAicCCCGAACTCCAGAACCGGCTCCAATGGCGG 
iG?TCGCCTCCTCCCGAi|cCACTCTCCCCATCCCC|AACTCCAGAACCGGCTCC^ 

gg^tcgcctcctcccgB^^acI^ctccccatccccgaactccagaaccggctccaa^ 

tcgtcgcctcctcccgaaccactct|ccc||ccccgaactcc^^^ 

tcgtcgcctcctcccga|ccactctcccc|tccccgaactccagaaccggctccaatggcgg 

TCGHc^CTCCTCCcBiACCACTCTCCCCATCCCCGAACTCCAGAACCGGCTCCAATGGCGG 

tcgtcgcctcctcccgaaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgtu^ccactctccccatccccgaactccagaaccggctcct^tggcgg 
tcgtcgcctcctcccgaaccactctccccHtccccgaactccagaaccggctccaatggcgg 

TCGTCicCTCCTCCCGAACCACTCTCCCCATCCCCGAACTCCAGAACCGGCTCCAATGGCGG 
TCGTCGCCTCCTCCCgHa.CCACTCTCCCCATCCCCGAACTCCAG7\ACCGGCTCC7U\TGGCGG 

tcgtcgcctcctcccgBaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgisaccactctccccbtccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgBaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgqaccactctccccatccccgaactccagtkaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgBaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgwctSctcccgBaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccactctccccHtccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccBctctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccghaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccactctccccatccccgaactccagaaccggctccaatggcgg 

TCGTCGCCTCCTCCCGBACCACTCTCCCCATCCCCGAACTCCAGAACCGGCTCCAAgGGCGG 

tcgtcgcctcctcgcgaaccactctccccthgcccgaactccagaaccggctccaatggcgg 

TCGTCGCCTCCTCCCGAACCACTCTCCCC*'ifccCCGAACTCCABAACCGGCTCCAATGGCGG 

tcgtcgcctcctcccgaaccactctccccI'^ccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgBa§c^ctctccccat?ccccgaactccagaaccggctccaatggcgg 

TCGTgGCCTpCTCCCGAACCACTCTCCCC|TCCCCGAACTCCAGAACCGGCTCCAATGGCGG 

tcgtcgcctcctcccgBaScSctctccccatccccgaactccagaaccggctccaatggcgg 

TCGTCGCCTCCTCCCGAAC|BCTCTCCCCATCCCCGAACTCCAGAACCGGCTCCAATGGCGG 

tcgtcgcctcctcccgaagcqctctccccatccccgaactccBgaaccggctccaatggcgg 
tcgtcgcctcctcccgHaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgIaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgBaccactctccccHtccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccactctccccBtccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgHaccactctccccatccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgbaccg^hctccccbtccccgaactccagaaccggctccaatggcgg 
tcgtcgcctcctcccgaaccactctccccatccccgaactccagaaccggctccaatggcgg 

■■■■■■■■^^WjJr^gAnnW nTCTCCCCA TCCCCGAACTCCAGNACCGGCTCC^ 



122 
88 
86 
8B 
82 
80 
78 
81 
81 
79 
80 
78 
77 
78 
78 
78 
77 
78 
78 
77 
78 
78 
77 
77 
77 
76 
77 
7S 
?S 
76 
75 
76 
7B 
75 
74 
75 
74 
74 
73 
73 
72 
73 
72 
71 
72 
69 
65 
68 
46 
30 




140 



160 



180 



LpMDHhl 
LpMDHh2 
LpMDHh3 
LpMDHh4 
LpMDHhB 
XipMDHh6 
LpMDHh? 
LpMDHhS 
IipMDHh9 
LpMDHhlO 
LpMDHhll 
XipMDHhl2 
LpMDHhl3 
LpMDHhl4 
LpMDHhlS 
IjpMDHhie 
LpMDHhl? 
LpMDHhlS 
LpMDHhl 9 
LpMDHh20 
LpMDHh21 
LpMDHh22 
IipMDHh23 
LpMDHh24 
LpMDHh25 
LpMDHh26 
LpMDHh27 
LpMDHh28 
IjpMDHh29 
LpMDHh30 
LpMDHh31 
LpMDHh32 
XipMDHh34 
LpMDHh35 
LpMDHh36 
LpMDHh37 
LpMDHh38 
LpMDHh39 
LpMDHh40 
lipMDHh41 
IjpMDHh42 
I«pMDHh43 
LpMDHh44 
LpMDHh45 
XipMDHh46 
LpMDHh47 
LpMDHh48 
ItpMDHh49 
LpMDHhSO 
LpMDHhS 1 
LpMDHhS 2 
LpMDHhS 3 
LpMDHh54 
LpMDHhSS 
LpMDHhSe 
LpMDHhS? 
LpMDHhS 8 
. LpMDHhS 9 
LpMDHhGO 
LpMDHhei 
LpMDHh62 
LpMDHh63 
LpMDHh64 




184 
150 
148 
145 
144 
142 
140 
143 
143 
141 
142 
140 
139 
140 
140 
140 
139 
140 
140 
139 
140 
140 
139 
139 
139 
138 
13 9 
137 
137 
138 
137 
138 
137 
137 
136 
137 
136 
136 
135 
135 
134 
135 
134 
133 
134 
131 
127 
130 
108 
91 
57 




LpMDHhl 

LpMDHh2 

LpMDHh3 

X*pMDHh4 

LpMDHhS 

LpMDHhS 

LpMDHh? 

LpMDHhS 

LpMDHh9 

LpMDHhlO 

XipMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

IipMDHhlS 

LpMDHhie 

lipMDHhl? 

LpMDHhie 

LpMDHhlS 

IipMDHh20 

IipMDHh21 

IipMDHh22 

IipMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

I.pMDHh28 

LpMDHh29 

LpMDHhBO 

LpMDHhS 1 

LpMDHh32 

LpMDHh34 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHh3 8 

LpMDHhS 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHhei 

LpMDHh62 

LpMDHh63 

LpMDHh64 



CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 
CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 
CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGp?;AATTATGCTTGGgGlG|AC|AGCCTGTTATT§TGCATAT£BBHB 

CCGATGATTGCTAGGGGAATTATGCTTGGTGgGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTANGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATATGCTGGA 

ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgct|ggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaStgggaattatgcttggtgcggaccaHcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgcSgga 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCgGTTATTCTGCATATGCTGGA 

ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 

CCGATGATTGCTAGGGGAATTATGCTTGGTGCGGACCAGCCTGTTATTCTGCATAXGCTGGA 

ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaattatgcttggtgcggaccagcctgttattctgcatatgctgga 
ccgatgattgctaggggaat tatgcttggtgcggaccagcctgttattctgcatatgctgga 
^^ww^—w MtatgcttggtgcggHccagcctgttattctgcatatgctgga 



246 
212 
210 
202 
206 
204 
202 
205 
205 
203 
204 
202 
201 
202 
202 
202 
201 
202 
202 
201 
202 
202 
201 
201 
201 
200 
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200 
199 
200 
199 
199 
198 
199 
198 
198 
197 
197 
196 
197 
196 
195 
196 
193 
189 
192 
170 
153 
119 
41 




260 



280 



3O0 



LpMDHhl 

LpMDHll2 

LpMDHhS 

IipMDHh4 

LpMDHhS 

LpMDHh6 

LpMDHh? 

LpMDHhS 

LpMDHhS 

LpMDHhl 0 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

LpMDHhl6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl 9 

LpMDHh2 0 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LplVIDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHh54 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHh61 

LpMDHh62 

LpMDHh63 

LpMDHh64 



TATTCCACCAGCTGCTGAAGCTCTTAATGGTGTTAAGATGGAGTTGGTTGATGCCGCATTTC 
TATTCCACCAGCTGCTGAAGCTCTTAATGGTGTTAAGATGGAGTTGGTTGATGCCGNATTO^ 
TATTgrACCAGCTGCTGAAGCTCTTAATGGjGTTAAgATGGASGTGp^THWGGC^GC^^ 




308 
274 
271 

268 

266 

2€4 

267 

267 

26S 

266 

264 

263 

264 

264 

264 

263 

264 

264 

263 

264 

264 
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261 

262 

261 

261 

260 

261 

260 

260 

259 

259 

258 

259 

258 

257 

258 

25S 

251 

254 

232 

215 

161 

103 




LpMDHhl 
LpMDHh2 
LpMDHhS 
LpMDHh4 
LpMDHhS 
LpMDHhe 
LpMDHh? 
LpMDHhe 
LpMDHhd 
LpMDHhlO 
LpMDHhll 
LpMDHhl2 
LpMDHhl3 
LpMDHhl4 
LpMDHhlS 
LpMDHhlS 
LpMDHhl? 
LpMDHhl 8 
LpMDHhlS 
LpMDHh20 
LpMDHh21 
LpMDHh22 
LpMDHh23 
LpMDHh24 
LpMDHh25 
LpMDHh26 
LpMDHh27 
LpMDHh2a 
LpMDHh29 
LpMDHh30 
LpMDHhSl 
LpMDHh32 
LpMDHh34 
LpMDHh35 
LpMDHh36 
LpMDHh37 
LpMDHh38 
LpMDHh39 
LpMDHh40 
LpMDHh41 
LpMDHh42 
LpMDHh43 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh49 
LpMDHhSO 
LpMDHhSl 
LpMDHh52 
LpMDHh53 
LpMDHh54 
LpMDHhSS 
LpMDHh56 
LpMDHh57 
LpMDHh58 
LpMDHh59 
LpMDHhe 0 
LpMDHhe 1 
LpMDHhe 2 
LpMDHhe 3 
LpMDHh64 



320 



ACTTCTCAAGGGAGTTGTTGC 



340 



CGATGTTGTTGAGGCTT 



360 * 



acttSStS? aagggagttgttgcaa caactgatgttgttgaggcttgcactg 



GNGNGAATGT 



eT|TTJSr.TC!3C.N 




370 
335 
282 

330 
328 
326 
329 
329 
327 
328 
326 
325 
326 
326 
326 
325 
326 
326 
325 
326 
326 
315 
325 
325 
324 
325 
323 
323 
324 
323 
324 
323 
323 
322 
323 
322 
322 
321 
321 
320 
321 
320 
319 
320 
317 
313 
316 
294 
277 
243 
165 




380 



400 



420 



LpMDHhl 
LpMDHh2 
LpMDHh3 
LpMDHh4 
LpMDHhS 
LpMDHh6 
LpMDHh? 
LpMDHhB 
LpMDHhd 
LpMDHhlO 
LpMDHhll 
LpMDHhl2 
LpMDHh 13 
LpMDHhl4 
LpMDHhlS 
£ipMDHhl6 
IipMDHhl? 
LpMDHhl 8 
LpMDHhl 9 
LpMDHh20 
LpMDHh21 
LpMDHh22 
LpMDHh23 
LpMDHh24 
LpMDHh25 
LpMDHh26 
LpMDHh27 
LpMDHh28 
LpMDHh29 
LpMDHh30 
LpMDHh31 
LpMDHh32 
LpMDHh34 
LpMDHh35 
LpMDHh36 
LpMDHh37 
LpMDHh38 
LpMDHh39 
LpMDHh4 0 
LpMDHh41 
LpMDHh42 
LpMDHh43 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh4 9 
LpMDHhSO 
LpMDHhB 1 
LpMDHh52 
LpMDHh53 
LpMDHh54 
LpMDHhSS 
LpMDHhSS 
LpMDHhS? 
LpMDHhSS 
LpMDHhS 9 
LpMDHh60 
LpMDHh61 
LpMDHhS 2 
LpMDHhS 3 
LpMDHh64 



nrnnTTZXTnr^TTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 



GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGG/y^GGATGTTATGTCTAA 

GCGgTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGG/UNAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGT.TTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 

nrGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 



GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCT?lA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGG^TGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGATTCCCCAGGAAGGAGGGAATGGAAAGGAAGGATGTTATGTCTAA 
GCGGTTATGGTTGGTGGAT TCCCCAGGAAGGAGGGAATGGAAAGGAAGGATCT 

gcggttatgg^:tggtggat2^BBBBBBEB^^BB^^BBB3B 

GCGGNl|TG!Ngi%7GgCGAg-^A^^ 

gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggiaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggt^ggagggaatggaaaggt^ggatgttatgtctaa 
gcggttatggttggtggatxccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggat'qccccaggaaggagggaatggaaaggaaggatgttatgtctaa 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtcta?^ 
gcggttatggttggtggattccccaggaaggagggaatggaaaggaaggatgttatgtcta?^ 
gcggttatggttggtggattccccaggaaggagggaStggaaaggaaggatgttatgtctapJ 

■■WWWwrif^TTGGTGGATTCCCCAGGAAGGAGGGTVATGGAAAGGAAGGATGTTATGTCTAA 



432 



392 

390 

388 

391 

391 

389 

390 

388 

387 

388 

388 

388 

387 

388 

388 

387 

388 

388 

387 
387 
386 
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385 
385 
386 
385 
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385 
385 
384 
385 
384 
34X 
349 
383 
382 
383 
382 
381 
382 
379 
375 
378 
356 
339 
•305 
227 
56 



g^^^^S^g^^^^CRAGCATCTGCCCTTGAAGCCCATGCAGCCCCGA^TGCA 




LpMDHhl 
I,pMDHh2 
LpMDHhS 
X.pMDHh4 
LpMDHhS 
IjpMDHhe 
LpMDHh? 
LpMDHhS 
IipMDHhS 
LpMDHhl 0 
LpMDHhl 1 
LpMDHhl2 
LpMDHhl3 
LpMDHhl4 
LpMDHhlS 
LpMDHhl 6 
LpMDHhl? 
LpMDHhlS 
LpMDHhlS 
LpMDHh20 
LpMDHh21 
LpMDHh22 
LpMDHh23 
LpMDHh24 
LpMDHh25 
LpMDHh26 
LpNDHh27 
LpMDHh28 
LpMDHh29 
LpMDHhS 0 
LpMDHhai 
LpMDHh32 
LpMDHhS 4 
LpMDHhS 5 
LpMDHhS 6 
LpMDHhS? 
LpMDHhS 8 
LpMDHhS 9 
LpMDHh40 
LpMDHh41 
LpMDHh42 
LpMDHh4S 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh49 
LpMDHhS 0 
LpMDHhBl 
LpMDHh52 
LpMDHhS 3 
LpMDHh54 
LpMDHhS 5 
LpMDHhS 6 
LpMDHhS? 
LpMDHhS 8 
LpMDHh59 
LpMDHheO 
LpMDHhSl 
LpMDHh62 
LpMDHheS 
LpMDHh64 




S^^^^^TCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
^AATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGpATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGEA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 
GAATGTTTCAATCTACAAATCTCAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 

gaatgtttcaatctacaaatctcaagIgwStgcccttgaagcccatgcagccccgaattgca 

~ ^iAAGCATCTGCCCTTGAAGCCCATGCAGCCCCGAATTGCA 

" C ci^g^ AHcCCCGiWAjSTG OA 

iTgcagccccgBattgca 





500 



520 



540 



LpMDHhl 

LpMDHh2 

LpMDHhS 

LpMDHh4 

LpMDHhS 

LpMDHh6 

LpMDHh? 

LpMDHhS 

LpMDHhS 

LpMDHhlO 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

LpMDHhl6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHh30 

LpMDHh31 

LpMDHh32 

LpMDHhS 4 

LpMDHhS 5 

LpMDHh36 

LpMDHh37 

LpMDHh38 

LpMDHh39 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDI&44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh4B 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS S 

LpMDHhS 9 

LpMDHhS 0 

LpMDHhS 1 

LpMDHh62 

LpMDHhS 3 

LpMDHhS 4 



AGGTTCTGGTTGTTGCCAATCCAGCA7y\CACCAATGCTCTTATCTTA7y\GGAGTTTGCTCC 



AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 

aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgcct^tccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagttggctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
Iaggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccaggaaacaccaatgctcttatcg'taaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 

AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCT^TTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 



AGGTTCTGGTTGTTGCC7U\TCCAGCAAACACCAATGCTCTTATiTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 

Iaggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
agg5,tctggttgttgccaatccagcaaacaccaatgctgttatgttaaa§gagtttgctcca 
aggttctggttgttgccaatccagcaaacaccagtgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 

aggttctggttgttgccaatcca] 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 



AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGjviTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCA'GCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACC7^TGCT(|tTATCTTAAAGGAGTTTGCTCCA 
AGGTTCTGGTTGTTGCCAATCCAGCAAACACCAATGCTCTTATCTTAAAGGAGTTTGCTCCA 

aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatctttiaaggagtttgctcca 
aggttctggttgttgccaatccagcaaAcaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgcct^tccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
aggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
Iaggttctggttgttgccaatccagcaaacaccaatgctcttatcttaaaggagtttgctcca 
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TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 



TCTATTCCTGAGAAGAACATCAGTTGTTTGA.CCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGA^AAGAACATNAGTTGTTTGACCCGCCTAGACCATAACAGGGCACT^GGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAG7VAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGG 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTgGGTCA 

tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtc;^ 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcactgggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca! 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcact'gggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcactgggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 

TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 



TCTgrXTCCTGAG 

TCTATTCCTGAGAAGAACATCAGgTGTTTGACCCGjjCTAGACCATAACAGGGCACTgGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTgGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTgGGTCA 
TigTATTCCTGAgAAGAACATgAgTTGTTTGACCCGCCTAGACCATAACAgGGJjgCTTGN^ 
TCTATgcCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 



TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCG|TCTAGACCATAACAGGGCACTgGG|lCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 



tctattcctgagaagaacatcagifjtgtttgacccgcctagaccataacaggncactggg 

tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 

tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 

tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 

tgtattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcactSggtca 

TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACT^GGTCA 

tctattcctgia^aagaacatwawttgtttgacccgcctahaccataacagggcacttggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaacatcagtt|tttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcactgggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaagatcagttgtttgacccgcctagaccataacagggcacttggtca 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcacttggt^ 
tctattcctgagaagaacatcagttgtttgacccgcctagaccataacagggcactgggtca 

TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
TCTATTCCTGAGAAGAACATCAGTTGTTTGACCCGCCTAGACCATAACAGGGCACTTGGTCA 
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SATCTCTGAGAGACTTGATGgjCCAAGT TAGTGATGTGAMTAATGTTATCATCTGGGGCAATC 



GATCTCTGAGAGACTTGATGgCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTgATGTCCAA^TTAGTGATGTGAA§|AATGTTATCATCTGGGGgAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTG7U\GAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCTy^TC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGG^AATC 



GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGlgAATC 
GATCTCTGAGAGACTTGATGTCC7U\GTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC| 
GATCTCTGAGAGGCTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGgAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGgAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAG[§CTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGj5AATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 



GATCTCTGAGAGACTTGATGT(5CAAGTTA|f^GATGTGAAJiAATGg^ 

GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAgAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGgAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 
GATCTCTGAGAG^CTTGATGTCCAA GTTAGTGATGTGAAGAATGTTATCATCTGGGGjSAATC 

L§ATCTgT;fAjfAGACTTGgT-^ 
GATCTCTGAGAGACTTGATGTCCAAGTTAGNGATGgGAA|JAATGTT^ 

GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 



GATCTCTGAgAGACTTGATGTCCAAGTTAl 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATG 
GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGCAATC 



ga!^tctctgagagac•mtgatg;gccaagwthgm^ 

gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctgggg^aatc 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatc 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatc 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggSaatc 

GATCTCTGAGAGACTTGATGTCCAAGTTAGTGATGTGAAGAATGTTATCATCTGGGGjilAATC 

gatct|tga§agacttgatggccaagttagwgatgtgaa^aatgttatcatgtggggcaatw 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatc 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatcj 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatcj 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctgggggaatcj 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatci 
[gatctctgagagacttgatgt|caagttagtgatgtgaa^aatg§tatcatctgg^snstcj 
gatctctgagagacttgatgtcc;aagttagtgatgtgaagaatgttatcatctggggcaatc! 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggeaatc 
gatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatc 
Igatctctgagagacttgatgtccaagttagtgatgtgaagaatgttatcatctggggcaatc 

Igcaatc 
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APTCTTOCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGgCGAGAAG 



ACTCTTCCAG 

ACTCTTCCAGTCAGTACCCTG 

AC@CTTCCAGTCASTACCCTGATWTGAACCACiCC|CCal^^ 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG, 

kcTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAG|G^^ 

actcttccagtcagtaccctgatgtgaaccacgccaccgtgaaSactJHBBHB^^^BH 

actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 

2xnTrTTPrar,TrAnTACCCTGATGTGAACCACGCCACCGTGAAGACTTS:CAGTGGCGAGAAG 



ACTCTTCCAGTCApTACCCTGATGTGTVACCACGCCACCGTGAAGACTTCCAGTGGj^l 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 

actcttccagtca!Staccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 

ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 
ACTCTTCCAGTCAgTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 

actcttScagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 
actcttccagtcaStaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 
actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 

ACTCTTCCAGTCAGTACCCTGATGTGTVACCACGCCACCGTGAAGACT'^CAGTG^ 



ACTCTTWCAGNCB^^TACCCTGATGTGAACCACGCCACCGHGAAiACHTilvrCAg^ 

actcttccagtc 

ACTCTTSCAGTCAgTACCCTGATGTGAACCACGCCACCGTGAMACTT|^CAGTGGCGAG7^G 

actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 

ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 
ACTCTTCCAGTCAjTACCCTGATGTGAACCACGCCACCGTGT^GACTTCCAGTGGCGAGAAG 



ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGgGAAGACTTCCAGTGigCGAGAgm 
an^r-r^r'rar^TrAnTAnCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 



ArTrTTrrAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTT^CAGTGG 



ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGG 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 
ACTCTTCCAGTCA§TACCCTGATGTGAACCACGCCACCGTGAAGACTT?JCAGTGGCGAG 
ACTCTTCCAGTCAyTACCCTGATGTGAACCACGCCACCGTGAAGACTT:kpAGTGGCGAG^ 
ACTWTTCCAGTCAGTgCCCTGATGTGAACCACicc|cCG|SAAiACTTCCAGE^"™™ 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGJ;) 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAGAAG 
ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAgGACTTCCAGTGGCGAGAJVG 

actcttccagtcaStaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 

ACTCTTCCAGTCAGTACCCTGATGTGAACCACGCCACCGTGAA^ 
ACTCTTgCA^PwixgCCCTGATGNgAW^CCgCGCCl 

actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 
actcttccagtca|taccctgatgtgaaccacgccaccgtgaagacttccagtggcgagaag 
actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgag?vag 
actcttccagtcagtaccctgatgtgaaccacgccaccgtgaagacttccagtggcgagzvag 

ACTCTTCCAGTCA GTACCCTGHgGTGAACCACGCCACCGTGAAGACTTCCAGTGGCGAG?U\G 
I^HBEBHB^^HgTACCCTGATGTGAACCACGC CACCGTGAAGACT TCCAGTGGCGAGAuAG 

H^^^^^^Bl^^BBMBBBEi8iMBBtBHH^BBBTic^GTG Gc§AGHAG 
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CCTGTTCGCGAACTTGTTAAAGACGATG 



CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGNTCATTGCCACTGTCCA 
rrTr;TTrnrnAACTTGTTAAAGACGATGAATGGCTAAATGCAj?GGiTCATTGCCACTGTCCA 



CCTGTTC 



'TGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCC^ 




pr-TnTTPnCGAACTl 

CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
nr-^nTTPP,rr,aarTTniJ,TAAAGACG ATGAATGGCTAAATGCAGGGTTCATT GCCACTGTCCA 



kMJ.J..Iei.iliiyklJelJje»A<ille»itil«l 



GGCTAAATGCAGGGTTCATTGCCACTGTCCA 



CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
^^^^^^^^.^^.anrTTr,TTAAaGACRATGAATGGCTAA ATGCAGGGTTCATT GCCACTGTCCA 



CCTGTTCG 



CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAG^^ 

CCTGTTCGCGAACTTGTTAAAGACGATBBBBBBIEBHIi^H^BI^^^^^^^^^ 

CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAG^GTTCATTGCCA^^ 



CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 
CCTGTTCGCGAACTTGTTAAAGACGATGAATGGCTAAATGCAGGGTTCATTGCCACTGTCCA 

cctgttcgcgBacttgttaaagacgatgaatggctaaatgcagggttcattgccactgtcca 

prTGTTrGrGAACTTGTTAAAGACGATGAATGG CTAAATGCAGGGTTCATTGCCACTGTCCA 



770 



763 
763 

707 
760 



760 

760 

759 . 

760 

760 

759 

760 

760 



711 
757 
757 
758 



757 



755 
754 

700 



750 
728 

676 
677 

428 
350 
330 
326 
129 
111 
75 
70 




820 



840 



860 



LpMDHhl 
LpMDHh2 
LpMDHli3 
LpMDHh4 
LpMDHhS 
LpMDHh6 
LpMDHh7 
LpMDHhS 
LpMDHh9 
LpMDHhlO 
LpMDHhll 
LpMDHhl2 
LpMDHhl 3 
LpMDHhl4 
LpMDHhlS 
LpMDHhl6 
LpMDHhl? 
LpMDHhl 8 
LpMDHhlS 
LpMDHh20 
LpMDHh21 
LpMDHh22 
LpMDHh23 
LpMDHh24 
LpMDHh25 
LpMDHh26 
LpMDHh27 
LpMDHh28 
LpMDHh29 
LpMDHh30 
LpMDHh31* 
LpMDHh32 
LpMDHh34 
LpMDHh35 
LpMDHh36 
LpMDHh37 
LpMDHh38 
LpMDHh39 
LpMDHh40 
LpMDHh41 
LpMDHh42 
LpMDHh43 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh49 
LpMDHhS 0 
LpMDHhS 1 
LpMDHhS 2 
LpMDHhS 3 
LpMDHhS 4 
LpMDHhS 5 
LpMDHhS 6 
LpMDHhS 7 
LpMDHhS 8 
LpMDHhS 9 
LpMDHh60 
LpMDHhei 
LpMDHh62 
LpMDHh63 
LpMDHh64 



GCAGCGTGGTGCTGCAATCATCAAAGCGAG 
GCAGCGTCGNGCTGCAATCATCAAAGMGAGGAAg 



GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCTCTNCA 



GCAG| 

GCAGCGTGGI 
GCAgCGTGGXq 

gcagcgtggtgctgcaatq 
jscagcgtggtgctgcaatcatcaaagcg 
gcagcgtggtgctgcaatcatcaaagcgaggaagc 
gcagcgtggtgctgc|tatcatcaaagcgaggaagctf 
gcagcgtgghgctgcHatcatcaaagcgaggaaggtctSScagt 



GCAGCGTGGTG 

GCAGCGTGGTGCTGCAATCATCAAAG 
GCAGCGTGGTGCTGC7VATCATCAAAGCGAGGAAGCTCTMCAGTGC 



GCAGCGTGGTGCTGCAATCATg. 



GCAGCGTG 

GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCT 



793 
797 



801 



764 
769 
770 
779 
788 
794 
797 
802 



768 
783 
803 



779 



GCAGCGTGGTGCT.GCAATCATCAAAGCGAGGAAGCT 
GCAGCGTGGTGCTGCAATCATGAAAGCGAdGAAGCTCTCCAGTG 



GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGGTCTCCAGXGCTCTCTCTGCTGCCAGCT 



GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCTi|TCCAGTGCTCT[IjTQTGCTGGCAGCT| 
GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCfCTCCAGTGCTCTCTCTGCTGCCAGCTj 
GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCTCTCCAGTGCTCTCTCTGCTGCCAGCT, 
GCAGCGTGGTGCTGCAATCATCAAAGCCSAGGAAiSCTCTCCAGTGCTCTCTCTGCTGCCAGCT, 
GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCTCTCCAGTGCTCTCTCTGCTGCCAGCTi 
GCAGCGTGGTGCTGCAATCATCAAAGCGAGGAAGCTCTCCAGTGCTCTCTCTGCTGCCAGCT 
GCAGCGgGGTGCTGCAATCATCAAAGCGAGGAAGCTCTCCAGTGCTCTCTCTGCTGCCAGCT 
hrAnrnTnnTGCTGCAATCATCAAAGCGAGGAAGCTCTCCAGTG CTCTCTCTGCTGCCAGCT 



763 
790 



786 
772 

739 

490 
412 
392 
388 
191 
173 
137 
132 




880 



900 



920 



LpMDHhl 

LpMDHh2 

LpMDHhS 

LpMDHh4 

LpMDHhS 

LpMDHh6 

LpMDHh7 

LpMDHhS 

LpMDHh9 

LpMDHhlO 

LpMDHhll 

LpMDHhl2 

LpMDHhl 3 

LpMDHhl4 

LpMDHhl 5 

LpMDHhl 6 

LpMDHhl? 

LpMDHhie 

LpMDHhl 9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHh30 

LpMDHh31 

LpMDHh32 

LpMDHh34 

LpMDHh35 

LpMDHh36 

LpMDHh37 

LpMDHh38 

LpMDHh39 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 
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LpMDHhS 2 

LpMDHhS 3 

LpMDHhS4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS 7 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHh61 

LpMDHh62 

LpMDHh63 

LpMDHh64 



CTGCTTGTGACCACATCCGTGATT 



CTGCTTGTGACCACATCCGgGATTGGGTTCTCGGAACCCCTGAgGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATGCGTGATTGGGTTCT^GGAACCCCTGAGGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATCCGTGATTGGGTTCTCGGAACCCCTGAGGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATCCGTGATTGGGTTCTCGGAACCCCTGAGGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATCCGTGATTGGGTTCTCGGAACCCCTGAGGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATCCGTGATTG.GGTTCTCGGAACCCCTGAGGGAACATTTGTTTCCATG 
CTGCTTGTGACCACATCCGTGATTGGGTTCTCGGAACCCCTGAGGGAACATTTGTTTCCATG 
rTGCTTGTGACCACATCCGTGATTGGGTTCTGGGAACCCCTGAGGGAACA TTTGTTTCCATG 



763 

552 
474 
454 
450 
253 
235 
199 
194 




LpMDHhl 

LpMDHh2 

LpMDHh3 

IipMDHh4 

LpMDHhS 

IipMDHh6 

LpMDHh? 

LpMDHhe 

I,pMDHh9 

LpMDHhl 0 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

LpMDHhl6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl 9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHh30 

LpMDHh31 

LpMDHh32 

LpMDHh34 

LpMDHh35 

LpMDKh36 

LpMDHh37 

LpMDHh3 8 

LpMDHh39 

LpMDHh4 0 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhBl 

LpMDHhS 2 

LpMDHhS 3 

LpMDHh54 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHhei 

LpMDHh62 

LpMDHh63 

LpMDHh64 



GGTGTGTATTCTC 

GGTGTGTATTCTGATGGTTCATACGGTGTGCGTGCTGGGCTTATCTACTCCTTCGCAGTAAC 
GiTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 
GGTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 
GGTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 
GGTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 
GGTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 
GGTGTGTATTCTGATGGTTCATACGGTGTGCCTGCTGGGCTTATCTACTCCTTCCCAGTAAC 



613 
S36 
S16 
S12 
315 
297 
261 
256 




LpMDHhl 

LpMDHh2 

LpMDHh3 

LpMDHh4 

LpMDHhS 

LpMDHhfi 

LpMDHh? 

IipMDHhe 

LpMDHhS 

LpMDHhlO 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

lipMDHhlS 

I>pMDHhl6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl 9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh2e 

LpMDHh29 

LpMDHhBO 

LpMDHh31 

LpMDHh32 

LpMDHh34 

LpMDHh35 

LpMDHh36 

LpMDHh37 

LpMDHh38 

LpMDHh39 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh4 8 

LpMDHh4 9 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHh54 

LpMDHhS S 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHheo 

LpMDHh61 

LpMDHh62 

LpMDHh63 

LpMDHh64 



1000 



1020 



1040 



664 
S98 
5?8 
574 
377 
359 
323 
318 
28 



TTGGTGjgGGjgGGgGAATGGACAATTGjSTCAAigGGCTgCCgATCg^ 

ttgctgcggtggtgaatggagaattgttcaag 

ttgctqcggtggtg'iu^tggAcaattgttcaaggg.ctcccgatcgacgagttct^ 
ttgctgcggtggtgaatggacaattgttcaagggctcccgatcgacgagttct 

TTGCTGCGGTGGTGTU^TGGACAATTGTTCAAGGGCTCCCGATC^ 

TTGCTGCGGTGGTGAATGGACAATTGTTCAAGGGCTCCCG§TCGACGAGTTCTCAAGAAAGA 
TTGCTGCGGTGGTGAATGGACAATTGTTCAAGGGCTCCCGATCGACGAGTTCTCAAGAAAlGA 
TTGCTGCGGTGGTGAATGGACAATTGTTCAAG GGCTCCCGATCGACGAGTTCTCAAGAAA.GA 




1060 



1080 



1100 



LpMDHhl 

IipMDHh2 

LpMDHh3 

LpMDHh4 

LpMDHhS 

LpMDHhe 

LpMDHh? 

LpMDHhB 

LpMDHhS 

LpMDHlllO 

LpMDHhll 

IipMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

IipMDKhl6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl 9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHh30 

LpMDHh31 

LpMDHhS 2 

LpMDHh34 

LpMDHh35 

LpMDHh36 

LpMDHhS 7 

LpMDHhB 8 

LpMDHh3 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh4 7 

LpMDHh4 8 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhB 2 

LpMDHhS 3 

LpMDHhS 4 

LpMDHhS S 

LpMDHhS 6 

LpMDHhS 7 

LpMDHhS 8 

LpMDHhS 9 

LpMDHheO 

LpMDHhei 

LpMDHh62 

LpMDHhS 3 

LpMDHh64 



A^ATGGATGCCAGAGCCCAGGAGCTCTCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 
AGATGGATGCCACAGCCCAGQAGCTCTCGgAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 
AGATGGATGCCACAGCCCAGGAGCTCTCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 
AGATGGATGCCACAGCQCAGGAGCTCTCGGAGGAGAAGGCTCtCGCCTACTCGTGCCTCGAG 
AGATGGATGCCAGAGCCCAGGAGCTCTCGGAGGAGAAGGCTCTgGCCTACTCGTGCCTCGAG 
AGATGGATGCCACAGCCCAGGAGCTCTCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 
AGATGGATGCCACAGCCCAGGAGCTCTCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 
AGj^GGAi@GCCACAGCCCAGGAGCTCTCGGAGGAGAAGGgT§TCGCCTACTCG|GCCTCGAG 

ISCTCGGAGGAGAAGGCTCTCGCCTACTCGTGCCTCGAG 



660 
64 0 
636 
439 
421 
38S 
380 
89 
38 




LpMDHhl 

IipMDHh2 

LpMDHh3 

LpMDHh4 

LpMDHhS 

lipMDHhe 

LpMDHh? 

LpMDHhS 

I«pMDHh9 

LpMDHhlO 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

LpMDHhl 6 

LpMDHhl? 

LpMDHhlS 

LpMDHhl9 

LpMDHh20 

LpMDHh21 

LpMDHh22 

LpMDHh23 

LpMDHh24 

LpMDHh25 

LpMDHh26 

LpMDHh27 

LpMDHh2S 

LpMDHh29 

LpMDHhS 0 

LpMDHh31 

LpMDHh32 

LpMDHh34 

LpMDHh35 

LpMDHh36 

LpMDHhS 7 

LpMDHh38 

LpMDHhS 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh4S 

LpMDHh4 9 

LpMDHhS 0 

LpMDHhS 1 

LpMDHh52 

LpMDHhS 3 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHheO 

LpMDHhS 1 

LpMDHh62 

LpMDHh63 

LpMDHh64 



1120 * 1140 . * 1160 * 11 



722 
701 
667 
501 
483 
447 
442 
151 
100 



jtaactgcataccagggagcagctgacgctc fgatgttttgaataaaahg^^ 
taactgcataccagggagcagctgccgctctBBBXHSBBI^B^ 

taactgcataccagggagcagctgccgctctgatgttttgaataa^ 

TAACTGCATACCAGGGAGCAGCTGCCGCTCTGATGTTTTGT^TAAAAGGAACATTTTGGCTC 

TAACTGCATACCAGGGAGCAGCTGCCGCTCTGATGTTTTGiy^TAAAAGGAACATT 

TAACTGCATACCAGGGAGCAGCTGCCGCTCTGATGTTTTGAATAAAAGGAACATtTTGGCTC 

TAACTGCATACCAGGGAGCAGCTGCCGCTCTGATGTTTTG/^TAAAAGGAACATTTTGGCTC 

TAACTGCATACCAGGGAGCAGCTGCCGCTCTGATGTTTTGAATAAAAGGAACATTTTGGCTC 




80 



1200 



1220 



1240 



LpMDHhl 
LpMDHh2 
LpMDHhS 
LpMDHh4 • 
LpMDHhS 
LpMDHhe 
LpMDHh? 
lipMDHhS 
LpMDHh9 
LpMDHhlO 
lipMDHhll 
IjpMDHhl2 
LpMDHhia 
IipMDHhl4 
LpMDHhlS 
LpMDHhl6 
LpMDHhl? 
IipMDHhlS 
IipMDHhl9 
LpMDHh2 0 
XipMDHh21 
XipMDH}:i22 

Lp!yn:)Hh23 

LpMDHll24 

IipMDHh25 

IipMDHh26 

IipMDHh27 

IipMDH]l28 

LpMDHh29 

LpMDHh30 

LpMDHhS 1 

LpMDmi32 

IipMDHh34 

IjpMDHll35 

LpMDHhS 6 

LpMDHh37 

LpMDHh38 

LpMDHh39 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhBl 

LpMDHhS 2 

LpMDHhS 3 

LpMDHh54 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHheO 

LpMDHhei 

LpMDHhS 2 

LpMDHh63 

LpMDHh64 



CATGAAACTCATCTCCACTGAGAACAGTTGeACA 
CATGkAAcicATCTdCACTCAGAACAGTTGCACATCGC^ 

catgaaactcatctgcactgagtUcagttgcacatcg'cggtgcctt^agctgg^ 

CATGAAACTeATCTGCACTCAGAACAGTtGCACATCGCGGTGCCTTTAGCTGGTTTTTCCAG 
CATGAAAGTCATCTCCAtTCAGAACAGTTGCACATCGCGGTGCCTTTAGCTGGTTTTTCCAG 
rg^TnAARrTCATGTCCACTCAGAACAGTTGCACATCGCGGTGCC TTTAGCTGGTTTTTCCAG 



734 
70S 

S63 
545 
509 
504 
213 
162 




1260 



1280 



1300 



LpMDHhl 

LpMDHh2 

lipMDHhS 

LpMDHh4 

LpMDHhS 

LpMDHh6 

LpMDHh? 

LpMDHhS 

IipMDHh9 

LpMDHhlO 

XipMDHhll 

IipMDHhl2 

LpMDHhl3 

LpMDHhl4 

LpMDHhlS 

XipMDHhl6 

IipMDHhl7 

IipMDHhlS 

IjpMDHh.19 

I.pMDHh20 

LpMDHh21 

LpMDHh22 

IipMDHh23 

LpMDHh24 

IjpMDHh25 

LpMDHh26 

IipMDHh27 

IipMDHli28 

IipMDHh29 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 4 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhSV 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh40 

LpMDHh41 

LpMDHh42 

LpMDHh43 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhSO 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHh54 

LpMDHhS 5 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHhS 1 

LpMDHh62 

LpMDHh6S 

LpMDHh64 



TGTGTATGAATGAGGCTTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGACAGGATATTG 
TGTGi-ATGAATGAGGCTTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGACAGGATATTG 
TGTGTAtGAATGAGGCTTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGAC 
TGTGtATGAATGAGGCTTTTGTAGGiCTAiTTTTCGCCTGATGATTTACAGGACAGGATA^ 
TGTGTATGA^TGAGGciTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGACAGGATATTG 
TGTGTAfGAATGAGGCTTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGACAGGATATTG 
ln?JA[^n^nC!TTTTGTAGCTCTATTTTCGCCTG&^GAT TTACAGGACAGGATATTG 



625 
607 
571 
566 
275 
224 
55 




1320 



1340 



1360 



LpMDHhl 
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LpMDHhB 

LpMDHh4 

LpMDHhS 

LpMDHhe 

LpMDHh? 

LpMDHhe 

I,pMDHh9 

LpMDHhlO 
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LpMDHhl2 
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LpMDHhlS 

LpMDHh2 0 
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LpMDHh27 

LpMDHh28 

LpMDHh29 

LpMDHhB 0 

LpMDHhB 1 

LpMDHhB 2 

LpMDHhB 4 

LpMDHhB 5 

LpMDHhB 6 

LpMDHhB? 

LpMDHhB 8 

LpMDHhB 9 

LpMDHh4 0 

LpMDHh41 

LpMDHh42 

LpMDHh4B 

LpMDHh44 

LpMDHh45 

LpMDHh46 

LpMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHhS 0 

LpMDHhS 1 

LpMDHhS 2 

LpMDHhS 3 

LpMDHhS 4 

LpMDHhS S 

LpMDHhS 6 

LpMDHhS? 

LpMDHhS 8 

LpMDHhS 9 

LpMDHh60 

LpMDHhe 1 

LpMDHh62 

LpMDHhSB 

LpMDHh64 




TATTCCTGTGTGTA 



68? 
646 
633 
616 
33? 
26S 
116 




1380 



1400 



1420 



LpMDHhl 

LpMDHh2 

LpMDHh3 

LpMDHh4 

LpMDHhS 

I*pMDHh6 

IipMDHh? 

IipMDHhS 

IipMDHh9 

LpMDHhlO 

LpMDHhll 

LpMDHhl2 

LpMDHhl3 

IjpMDHhl4 

LpMDHhlS 

lipMDHhie 

LpMDHhl? 

XipMDHhlB 

XipMDHhld 

LpMDHh20 

LpMDHhL21 

LpMDHh22 

LpMDHh23 

I«pMDHh24 

X.pMDHh25 

I«pMDHh26 

I,pMDHh27 

ljpMDHii2 8 

IjpMDHh29 

IipMDHh30 

lipMDKhBl 

I.pMDHh32 

IipMDHh34 

IjpMDHh35 

IjpMDHh36 

IipiyEDHh37 

LpM)Hh38 

IipMDHh39 

IjpMDHh40 

I,pMDHh41 

IipMDHh42 

IipMDHh43 

I«pMDHh44 

I.pMDHh45 

IipMDHh46 

IipMDHh47 

LpMDHh48 

LpMDHh49 

LpMDHllBO 

IipMDHhSl 

IjpMDHh52 

LpMDHhSS 

LpMDHh54 

lipMDHhSS 

LpMDHhSe 

IipMDHhS? 

LpMDHh58 

LpMr)Hh59 

LpMDHhSO 

LpMDHh61 

IipiyiDHh62 

IipMDHh63 

IipMDHh64 



TGAATGAGGGTTTTGTAGCT.CTATTTTCGCCTGATGATTTACAGGCCATGATATTGGCAGG 



TGAATGAGGCTTTTGTAGCTCTAtTT.TCGGGTGATGATTTACAGGCCATGATATTGGCAGG. 



tgaatga'ggcttt-tgtaggtctattxtcgcctgatgatttacaggWcatgatattggcagga 



TGAATGAGGCTTTTGTAGCTCTATTTTCGCCTGATGATTTACAGGCCACgGATATTGGCAGGA 



748 
695 
399 
178 




1440 



1460 



1480 



LpMDHhl 
LpMDHh2 
LpMDHhS 
LpMDHh4 
LpMDHhS 
IipMDHh6 
LpMDHh? 
LpMDHhS 
I.pMDHh9 
LpMDHhlO 
LpMDHhll 
IipMDHhl2 
IipMDHhl3 
LpMDHhl4 
LpMDHhlS 
LpMDHhie 
lipMDHhl? 
IjpMDHhlS 
X<pMDHhl9 
LpMDHh20 
LpMDHh21 
LpMDHh22 
LpMDHh23 
LpMDHh24 
LpMDHh25 
ZipMDHh26 
IipMDHh27 
LpMDHh2e 
IipMDHh29 
lipMDHhaO 
LpMDHhBl 
LpMDHh32 
LpMDHh34 
LpMDHh35 
X>pMDHh36 
LpMDHhS 7 
LpMDHhS 8 
LpMDHh39 
LpMDHh4D 
LpMDHh41 
LpMDHh42 
LpMDHh43 
LpMDHh44 
LpMDHh45 
LpMDHh46 
LpMDHh47 
LpMDHh48 
LpMDHh49 
LpMDHhSO 
LpMDHhBl 
LpMDHh52 
LpMDHhS 3 
LpMDHh54 
LpMDHh55 
*LpMDHh56 
LpMDHh57 
LpMDHhS 8 
LpMDHhS 9 
LpMDHh60 
LpMDHhSl 
LpMDHh62 
LpMDHh63 
LpMDHh64 



r^nATTHnAAPAATTTGACGCCTGATTAAAACCAACCTCTTATTACTAAAAAAAAA 



750 



|GGATTGGAA5!SrTTG^ 



^Hfre 31 Nucleotide sequence of LpMDHi 

* 20 * 40 * 60 
LpMDHi : GTNCATAAAGCTGCCOUUVGCAATNCGTGNAATATTATCAGTAACCCTGTCAATT^ : 

* 80 * 100 * 

LpMDHi : GTACCAATTGCT«CTOAAGTATTTiUVAAAAGCTGGGAa«?AC^ • 

* 140 * 160 * 

LpMDHi : GQGGTTGACAACNGTTNGATGlTOAOTaACAOACCNTGCTCTTNGNNGNCGAGG : 17 



2 Deduced amino acid sequence of LpMDHi 



* 20 * 40 * 

XHKAAQSNXXNIISNPWSTVPIAAEVFKKAGTYNXKRLIiG\^ 



^j^re 33 Nucleotide sequence of LpMDHj 



* 20 * 40 * 60 
lipMDHj : ANAAAGGAGCCGACGCAGGGGCGCaiGAATTCCAT^ - 

* 80 * 100 * 120 
LpMDHj : GQACATGGCGTCAGCTGTTACAATCAGTTCAGTCAGOSCGCAGGCCGCTTTGGTTTC^ : 120 

* * 140 * 160 * 180 
LpMDHj : ACC^AGGAACCATGGCAGCU^CGAGCTACAOTGGCCTAAAGGCATCATCGT^^ : 180 

* 200 * 220 * 240 
LpMDHj : CTTCGAATCAGGAACATCATTCCT^GCAAGACCGCCTCCCTCCGGGCAACTGTTACC^ : 240 

* 260 * 280 * 300 
LpMDHj : AAGGGTTGTGCCAAAQQCOAAGTCTGGGTCGCAGATATCGCCTCAGGCATCTTACAA6GT : 300 

* 320 * 340 * 360 
LpMDHj : GQCGGTCCTTGGTGCTGCTGGTGGCyiTCGGTCU^CCACroGGCCTC - 360 



* 380 * 400 * 420 
LpMDHj : TCCTCTGGTCTCGGAGCTGaSCCTGTATGATATOKXaT^ - 420 

* 440 * 460 * 480 
LpMDHj : TCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCCCGCAGAGCTAGC : 480 

* 500 * 520 * 540 
LpMDHj : AGAGTGCTTGAAAGGTGTGGATGTTGTCGTCMCCCTGOSGGTGTCCCAAGG^ : 540 



* 560 * 580 * 600 

LpMDHj : caVTGACCCGTGATGACCTTTTTAACATNAATGOSGGAATCGNCAAG^^ s 600 

-k g20 * 640 * ^60 

LpMDHj : TGTTGCAGACAATTGCCCTGAGGGCCTTATTCATATCATCAACAACCCCGGTCAAACTCC : 660 



LpMDHj : CCCT : 664 



^^^^e 34 Deduced amino acid sequence o£ LpMDHj 

* 20 * 40- * 60 
LpMDHj : XRSRRRGAEFHLXTLPPPKIiDMASAVTISSVSAQAALVSKPIOTiGSTSY^ : 

* 80 * 100 * 

LpMDHj : FESGTSFLGKTMLRATVTTRWPKAKSGSQISPQASYKVAVLG : 

* 140 * 160 * 180 
LpMDHj : PLVSBLRLYDIANVKGVAADLSHCaJTPAQVMDFTGPAELAECLKGVDVW : 



* 200 * 220 

LpMDHj : MTRDDLFNXNAGIXKSLIEAVADNCPEGLIHIINNPGQTPP : 221 



^^^e 35 Consensus contig nucleotide sequence of LpMDHk 

* 20 * 40 * 60 
LpMDHk : rtnrrrPNCCCNCCAMn^A^ 

* 80 • * 100 * 120 
LpMDHk : AACCAGNACGCAAGGGGCGAGCCGGGGCGCACGCAGCa^TTCCCATC 

* 140 * 160 * 180 
LpMDHk : AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCaVGGCCGCTTTGGTC 

* " 200 *. 220 * 240 
LpMDHk : TCQJ^AACOU^GGAATCaiTGGCaiGCACAAGCTACAGTXMCCTA^ 



* 260 * 280 * 300 
LpMDHk : ATCAGCTTCGAATCAGGGACaiTCATTCCTGGGC^AGACCGCCTCTCTTCGGGC^ 

* 320 * 340 * 360 
LpMDHk : ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 

* 380 * 400 * 420. 
LpMDHk : AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCC^ 

* 440 * 460 * 480 
LpMDHk : ATGTCTCCTCTGGTCTCAGAGCTGCGCCTGTATGATATTGCCAATGTC^^ 

* 500 * 520 * 540 
LpMDHk : GCAGATCTCAGCCACTGCAACa.CGCCTTCTCAGGTC3VTGGACTTCACTGGCCa\GCAG;^ 

* 560 * 580 * 600 
LpMDHk : CTAGCTGACTGCTTGAAAQGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 



* 620 * 640 * 660 
LpMDHk : C»GGCATGACCCX3TGATGACCTTTTTAACATa^TGCGGGC^ 

* 680 * 700 * 720 
LpMDHk : GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 



* 740 * 760 * 780 
LpMDHk : TCCACIOTGCCGATTGCTGCTGAGATTCrGAAACAQAATC 

* ■ 800 * 820 * 840 
LpMDHk J CTCTTCGGGGTTTCCACCCTGGATOTTGTaVGAGCTAACACATTTO 



* 860 * 880 * 900 

LpMDHk : AACCTCAGCCTCATCGATGTTGATGTCCCAGTTGTCGGTGGCCATGCTGGGATCACGATT 



nr 920 * 940 * 960 

LpMDHk : CTGCCrCTGTTGTCCAAGACTAGGCCTTCTGTCAGCTTCAC^ 



I * 980 * 1000 * 1020 

>Hk : CTGACAAAGAGGATACAGAACGCTOGGACAQAGGCGGTGGAGGCGAAGGCTGGTGCTC^ : 1020 



* 1040 * 1060 * 1080 

LpMDHk : TCTGCTACTCTGTCCATGGCTTATGCCGCTQCCAGATTTGTTGAGT» : 1080 



* 1100 * 1120 * 1140 
LpMDHk : ATGGCTGGTGATCCAGATGTTTACX3AGTGCACGTATGTTCAGTCTGAGTTAACAGAGCTT : 1140 

* 1160 * IIBO * 1200 
LpMDHk : CCATTCTTCQCQTCCAGAGTTAAGCTTGGGAAGGACGGNGTTGAGTCCATCATTO : 1200 



* 1220 * 1240 * 1260 

LpMDHk : GACCTGGAGGGAGTGACGGAGTACGAGGCCy^GGCGCTTCANGCATTGAAGGCTGAGCTG : 1260 



LpMDHk : AAG : 1263 



^^^^re 36 Deduced amino acid sequence of LpMDHk 

* 20 * 40 ♦SO 

LpMDHk : XLXXQXSXXHLALKXXKTKXNQXARGBPGRTQQFPSiUiQPKLEMASAVTI : 60 



* • 80 * 100 * 120 

LpMDHk : SKPRNH6STSYSGLKA.SSSSISFESGTSFL6KTASLRA.TITSRIVPKAKSGSQlSPQASy : 120 



* 140 * 160 * 180 

LpMDHk : KVAVLGAAGGIGQPIiGLLIKMSPLVSELRLYDIMIVKGVAADLSHCOTPSQVMDPTGP;^ : 180 



* 200 * 220 * 240 

LpMDHk : LADCLKGVDVWIPAGVPRKPGMTRDDL^INAGrVIKSLIEAVADNCPEAFIHlISNPW : 240 



* 260 * 280 * 300 

LpMDHk : STVPIAAEILKQKG\miPKKLFGVSTIiDV\ny^PVAQKKN^ : 300 



* 320 * 340 * 360 

LpMDHk : LPLLSKTRPSVSFTDEETEQLTKRIQNAGTBAVEAKAGAGSATLSMAYAAARFVESSLRA : 360 



* 380 * 400 * 420 

LpMDHk i MAGDPDVYECTyVQSELTELPFFASRVKLGKDXVESllSSDLEGVTEYEAKAXiXALKAEL : 420 



LpMDHk : K : 421 



pre 37 Nucleotide sequences of nucleic acid fragments contributing to the 
.sensus contig seG[uence IjpMDHk 




LpMDHk2 : 

LpMDHkS : 

LpMDHk4 : 

LpMDHkS : 

XipMDHk6 : 

LpMDHk? : 
LpMDHka 
LpMDHkd 

LpMDHklO : 

LpMDHkll : 

LpMDHkl2 : 

LpMDHkl3 : 

LpMDHkl4 : 

IipMDHklS : 

LpMDHkie : 

LpMDHkl? ; 

LpMDHkie : 

LpMDHklS : 

LpMDHk20 : 

LpMDHk21 : 

LpMDHk22 : 

LpMDHk23 : 

LpMDHk24 : 

LpMDHk25 : 

LpMOHk26 : 

LpMDHk27 : 

LpMDHk28 : 

LpMDHk29 : 

LpMDHk30 : 

LpMDHka 1 : 

LpMDHk32 : 

LpMDHkS 3 : 

LpMDH]c34 : 

LpMDHk35 : 

LpMDHk36 : 

lipMDHkS? : 

LpMDHka 8 : 

LpMDHk39 : 

LpMDHk4 0 : 

LpMDHk41 : 

LpMDHk42 : 

LpMDHk43 : 

LpMDHk44 : 

LpMDHk4 5 : 

LpMDHk46 : 

LpMDHk47 : 

LpMDHk48 : 

LpM0Hk49 : 

LpMDHkBO : 

LpMDHkS 1 : 

LpMDHk52 : 

LpMDHkSS : 

LpMDHk54 : 

LpMDHkSS : 

LpMDHkS 6 : 

LpMDHkS? : 

LpMDHkS 8 : 

LpMDHkS 9 : 

LpMDHk60 : 

LpMDHkei : 

LpMDHk62 : 

LpMDHkS 3 : 

LpMDHk64 : 

LpMDHk65 : 

LpMDHkS 6 : 



* 80 J* 100 * 120 

: 118 

: 85 

: 86 

: 84 

: 85 

: 84 

: 82 

: 83 

: 83 

: 82 

: 81 

: 82 

: 81 

: 80 

: 79 

: 79 

: 78 

t 80 

: 80 

: 80 

: 80 

: 80 

: 77 

; 77 

: 77 

: 79 

: 78 

: 79 

s 74 

: 78 

: 76 

: 75 

: 75 

: 75 

: 74 

: 74 

: 67 

: 70 

: 72 

: 69 

: 70 

: 66 

: 70 

: 71 

: 70 

: 68 

: 70 

: 66 

: 6S 

! 67 

: 66 

: 65 

: 66 

: 64 

: 63 

: S7 

: 57 

: 50 

: 43 

: 42 

! 37 

: 31 

: 31 

: IS 



AjG|CCAGNACGCAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 

ajjccagnajjgcflaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
ajgccagngcgcaaggggcgagcc^gggcgcacgbagcaattcccatctgctcaccaaccc 
aJJccagnaHgcBaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
A[|ccagnaBgcbaggggcgagccggggcgcacgcagcaattcccatctgctcacc7\accc 
aigccagnncgcaaggggcgagccggggcgcacgflagcaattcccatctgctcaccaaccc 
agccagnahgcbaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
w|ccagnacgcBaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aHccagwaHgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aIccagnaHgcHaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
^y^isis^^gcaaggggcgagccggggcgcacgbagct^attcccatctgctcaccaaccc 
maccagnijbgchaggggcgagccggggcgcacgcagcaattcccatctgctcaccaacc 
gaccagnalgchagnggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
^s^sls^iflgcb^ggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
ahccagna1gcBaggggcgagccggggcgcacgcagcaattccc|.tctgctcaccaaccc 
waccagna|1caaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
wpccagnpfflcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 

AGCCAGHiicGCTU^GGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 
AGCCAGNACGCAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 
AgCCAGNN^CGCAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 
AGjcCAGNNCGCAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 
Ap,CCAGls]NCGCAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 

agccagnkhgchaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aSccagnnIgcBaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
ajjccagnahgcaaggggcgagccggggcgcacgcagcaattcccatctgctcacctvaccc 
apccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
ajs^ccagjncgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
agccagnkcgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
sEccBgn^Bctvaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
mccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aHccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aSccagnaBgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aBccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
.algccagsfbgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
agccagbacgcaaggggcgagccggggcgcacgbagcaattcccatctgctcaccaaccc 
aMccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aghabia^aa^aaggggcgagccggggcgcacgcagcaattcccatctgcc 
^^^^^^^Bs4^y:^SAA 

agccagna^caaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aajasablaiaasaahcggcgagccggggcgcacgcagcaattcccatctgcscaccaaccc 
aaManaJa!?^.^ 

^jjBB^BE^?;hi^ 

agccagpwsscaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
waccagnacgcaSggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 
aBccagnacgcaaggggcgagccggggcgcacgcagcaattcccatctgctcaccaaccc 

A;^AgisI^AgAAGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCgCACCiAACCC 
WAHcAGNACGCAgGGGGCGAGCCGGGGCGCACGCAGCAATTCCCATCTGCTCACCAACCC 
AAk^Al 
.AAkiilA^^ 

AAk7(AG?kK;AA|AAGGGGCGA 
AAff^gAiAEA^ 
AAfAiJ^MT^^ 

aa&aagMt^!^^ 

AA!?Vf|AN^Ak^?^ 

aa|^aag|)w 

SjjM^Ag.^^^ 
HB|^j^^JA^AAAi 

^HHHEHSHcmggggcgagccggggcgcacgcagcm 

^^^^^■f^^AGGGGCgWGCCGGGGCGCBcGcBGBf^TTBCCATCTGB^C^^ 
^^^^^^HBj^HMgGAGCCGGGGCgcgCGCAGCAATTCCCATCTGCTCACCAACCC 

^^^^^^^^^^^BSBB|ggggcgcacgcaBcaattcccatctgctcaccaaccc 
^^^^^^^^^^^^^^^sbbbb^cabgcagcaattcccfenctgcj^caccaaccc 

^^^^^^^^^^^^^^^^^Bc^^Cacl^CAjljTgCCCiS i^CTGC.gCACCAACCC 

^^^^^^^^^^^^^^^^^^^BBBBSI^BBBSHtctgc^cacct^ccc 



. v^U ^l^ai^J U M^ci^j (J U U VsM^j (w k3 5j ^ ^ U ML. to 

5^BNTA?^Mj^GGGCGAGCCGGGGCGCACGCAGCAATTCCCATCT^ 
K A AGlA^^ AWAAGGGG rn^ 




140 



DHkl 
XipMDH)c2 

IipMDHk4 

LpMDHkB 

LpNDHlc6 

LpMDHk7 

LpMDHkB 

LpMDHkd 

LpMDHklO 

LpMDHkll 

LpMDHkl2 

LpMDHkl3 

LpMDHkl4 

LpMDHklS 

LpMDHkl6 

LpMDHkl? 

LpMDHklS 

LpMDHkl 9 

LpMDHk20 

LpMDHk21 

LpMDHk22 

LpMDHk23 

LpMDHk24 

LpMDHk25 

LpMDHk26 

LpMDHk27 

LpMDHk28 

LpMDHk29 

LpMDHk30 

LpMDHk31 

LpMDHk32 

LpMDHk33 

LpMDH]c34 

LpMDHk35 

LpMDHk36 

LpMDHk37 

LpMDHk38 

LpMDHk39 

LpMDHk40 

LpMDHk41 

LpMDHk42 

LpMDHk43 

LpMDHk44 

LpMDHk4S 

LpMDHk46 

LpMDHk47 

LpMDHk4B 

LpMDHk49 

LpMDHkSO 

LpMDHkSl 

LpMDHkSa 

LpMDHk53 

LpMDHk54 

LpMDHkSS 

LpMDHkSG 

LpMDHk57 

LpMDHkSS 

LpMDHk59 

LpMDHkeO 

LpMDHkei 

LpMDHk62 

LpMDHk63 

LpMDHk64 

LpMDHk65 

LpMDHk66 



160 



180 



AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAgATGGCATCAGCTGTTACCATCAG||TCgGTCAGCGCGCAGgCCGCTgTGGTg 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAgATGGCATCAGCTGTTACCATCAGaTcgGTCAGCGCGCAGgCCGCT|3TGGTg 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGG^ATGGCATCAGCTGTTACCATCAGgTCgGTCAGCGCGCAGgCCGCTgTGGTl 
AAGTTGG^CATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGgXCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGG^^TGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCgTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGXq 



|aagttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttggtc 

AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGT 

aagttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttgSSti 

AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTi 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTi 
AAGTTGG'gGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTi 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGT( 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTi 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTl 

aagttggagatggcatcagctgttaccatcagctcaStcagcgcgcaggccgctttggt< 
aagttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttggt( 

AAGTTGGAgATGGCATCAGCTGTTACCATCAGgTCgGTCAGCGCGCAG2jCCGCT6TGGTj 
AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGT< 

aagttgga0atggcatcagctgt.5accatcag|i]tcagtcagcgc5caggccgctStggt'( 

?^GTTGGAgATGGCATCAGCTGTgACCATCAG3iTCAGTCAGCGCgCAGGCCGCTBTGGT( 

zvagttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttggt( 

^GTTGGA^ATGGCATCAGCTGTgACCATCAGpjTCAGTCAGCGCGCAGGCCGCTSTGGT^ 
^GTTGGAp^TGGCATCAGCTGT|dACCATCAGT|TCAGTCAGCGcdcAGGCCGCTdTGGTC 
lGTTGGAGATGGCATCAGCTGSQACCATCAG'gTCAGTCAGCGc|GCAGGCCGCT^TGGTC 
lGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
^GTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
iGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
^GTTGGAgATGGCATCAGCTGTgACCATCAGSTCAGTCAGCGCgCAGGCCGCTgTGGT^ 
.GTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
iGTTGGAjGATGGCATCAGCTGTBACCATCAGSTCAGTCAGCGCaCAGGCCGCT'clTGGTC 
.GTTGGAOATGGCATCAGCTGTdACCATCAG|T.TCAGTCAGCGCCCAGGCCGCTOT^ 
.GTTGGAGATGGCATCp]GCTGTGACCATCAGT,TCAGTCAGCGCyCAGGCCGCT8^ 
.GTTGGACy\TGGCATCAGCTGTdACCATCAGjI]TCAGTCAGCGCpCAGGCCGCTS^ 



! 

i 



^v:. X i^(artUMi^»jU/\TUAUU^UTt ACCATCAG TTCAGTCAGCGCqCA 

AAGTTGGAdATGGCATCAGCTGTdACCATCAGilTCAGTCAGCGcdcAGGCCGCTlCT 
AAnTTnrrartnT'ririozi'rr'TvooT.^rpU;,™^^ „^ H i 



AAGTTGGAGATGGCATCAGCTGTTACCATCAGCTCAGTCAGCGCGCAGGCCGCTTTGGTC 
AAGTTGGAgATGGCATCAGCTGTqACCATCAGgTBAGTBAGCGCgCAGGCCGCTgTGGTG 

aagttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttggtc 
aHJttggagatggcatcagctgttaccatcagctcagtcagcgcgcaggccgctttggtc 

ABK^TGGAgATGGCATCAGCTGTaACCATCAGmTCAGTCAGCGCSCAGGCCGCTSTGGTG 
ANTTGGABATGGCATCAGCTGTpACCATCAGfTTCAGTCAGCGcdcAGGCCGCTSTGGTb 
AAGTTGGA;e;ATGGCATCAGCTGT.dACCATCAG[ijTCAGTCAGCGC^dcAGGCCGCT(dTGGTG 
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ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACC|;CAAGGATTGTGCCA;VAGGCAAAGTCTGGGTCTCAGATATCGCCTCAGGC§TC[jjTAc' 
CCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC^ 
ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC, 
ACCgCAAGGATTGNGCCAAAGGCAAAGTCTGGGTCTCAmTATCgCCTCAGGCSTCgTAc' 
ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 

acctcaaggattgtgccaaaggcaaagIctgggtctcagatatcacctcaggcctcgtac 

ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 

acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acc,gcaaggattgtgccaaaggcaaagtctgggtctcagatatcf3cctcaggc§tqi]tac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcatu^gtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 

ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 

acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgcc7wi.ggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 

ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCTCAAGGATTGTGCC7UU\GGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCTC7VAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCTC7\AGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC| 

acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtacj 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccajvaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaj^ggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
accjgcaaggattgtgccaaaggcaaagtctgggtctcagatatcgcctcaggcgtcgtac 

ACCTCAAGGATTGTGCCAAAGGCAAJ^GTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCjSc.SAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCjGCCTCAGGC-STCpTAC 
ACCgCGAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCg!cCTCAGGCyTC[I}TAC 

acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
accScc:^aggattgtgccaaaggcaaagtctgggtctcagatatcgcctcaggcStc[5tac 



acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 
acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 

ACCgcgAGGATTGTGCCAAAGGCT^GTCTGGGTCTCAGATATCgCCTCAGGCgTCgTAC 

acctcaaggattgtgccaaaggcaaagtctgggtctcagatatcacctcaggcctcgtac 



ACC|CCpAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCGCCTCAGGCA!TCn?CA^ 

ACCpCGAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCGCCTCAGGcWTCOT 

ACCpjCQAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATC&CTCAGGckTCOT 

ACCjCCf3AGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCL^CCTCAGGcSQ{TC^ TAG 

ACCdCGAGGATTGTGCCAAAGGCTVAAGTCTGGGTCTCAGATATclG'cCTCAGGCyTCjlT^ 

ACCpjCjC^AGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCGCCTCAGGCy^TCiTTAC 

ACCGCGAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATcb'cCTCAGGCyTCTTAC 



ACCTCAAGGATTGTGCCAAAGGCAAAGNCTGGGTCTCAGATATCAC^ 
ACC§cgAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCgcCTCAGGC§TCgTAC 
ACCTCAAGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCTCAGGCCTCGTAC 
ACCTC7U\GGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGATATCACCgCAGGCCTCGTAC 



ACCflCC^AGGATTGTGCCAAAGGCAAAGTCTGGGTCTCAGAI^cicC^ 
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AAGGTGGCGGTGCTTGGTGCTGjiCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG| 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAGj 
AAGGTGGCGGTGCTTGGTGCTGCi^GGTGGCATCGGlCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
lAAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGWGGCGGTGCTTGGTGCTGCgGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAi5 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATC/^G 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAS.CCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCgGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
?^GGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
?VAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATC7\AG 
?^GGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
^AGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGgTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGAgCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATC7\AG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCT^G 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCA?\CCACTGGGCCTGCTGATCAAG 
AftGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCMG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCgGGTGGCATCGGTCT^ACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
MGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGG'gGGTGCTTGGTGCTGCpiGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
APiGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTgOAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCgGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGGCGGpGCTTGGTGCTGlCGGHGGCATgGGgCAACCACTGGGCCTGCTGATgAAG 
AAGGTGGCGGTGCTTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
AAGGTGG CGGTGC TTGGTGCTGCCGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
WWiMTTCRTGCTGCmGGTGGCATCGGTCAACCACTGGGCCTGCTGATCAAG 
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GCAGATCTCAGgCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAAi 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTQ|AGCCACTGC?ACACGCCTTCTCAGGTCATGGACTTCACTGGCCCgGCgGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 



GCAGATCTCAGCCACTGgAACACGCCTTCTCAGGTCATGGACTTgACTGGCCCAGCAG 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTgAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCC/qGCpGAJX 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCgGAA. 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCSCTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGgTCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGG^CCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCGCTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTgAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCCGCgGT^A 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCgGATCTCAGCCACgGCT^CACGCCTpJCTCAGGTCATGGACTTCACTGGCCCGGCjSGAA 
GCgGATCTCAGCCACTGCAACACGCCTgCTCAGGTCATGGACTTCACTGGCCCgGCGGA^ 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCjGGATCTCAGCCACTGCAACACGCCT^CTCAGGTCATGGACTTCACTGGCCCjgGcSGAA 
GCgGATCTCAGCCACTGCAACACGCCTjGCTCgiGGTCATGGACTTCACTGGCCCjdGCC^^^ 
GCAGATCTgAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCP;GC^GAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGM 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGgCTTCACTGGCCCAGCAGAA 
GCgGATCTCAGCCACTGCAACACGCCTgCTCAGGTCATGGACTTCACTGGCCCfiGCgGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCjGGAgCTCAGCCACTGCAACACGCCTfSCTCAGGTCATGGACTTCACTGGCCCjCGCSGAA 
GCjdGATCTCAGCCACTGCAACACGCCTGjCTCAGGTCATGGACTTCACTGGCCCGGCC^^^ 
GCgGATCTCAGCCACTGCAACACGCCT^CTCAGGTCATGGACTTCACTGGCCCjl^Gcb'G 
GCGGATCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCcdGC& 
GCGGATCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCCCGCG^^ 
GCjGGATCTCAGCCACTGCAACACGCCTgicTCAGGTCATGGACTTCACTGGCCCGGcjG^ 
GC^GATCTCAGCCACTGCAACACGCCTCjcTCAGGTCATGGACTTCACTGGCCCGGCG^ 
GCdGATCTCAGCCACTGCAACACGCCT^CTCAGGTCATGGACTTCACTGGCCcdGCGGAA 
GCGGATCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCCCGCyGAA 
GC^GGATCTCAGCCACTGCAACACGCCT§CTCAGGTCATGGACTTCACTGGCCCgGC(^GAA 
GCAgATCTCA£^CACTGCAACACGCCTTCT-f AGG|jCATGGACTTCACTGGi|CC^CAgAA 
GCAGATCTgjAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCgGCgGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 
GCAGATCTCAGCCACTGCAACACGCCTTCTCAGGTCATGGACTTCACTGGCCCAGCAGAA 



GCjgGATCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCCjdGCGG^ 
GCgGATCTCAGCCACTGCAACACGCCTGCTCAGGTCATGGACTTCACTGGCCCGGcdGAA 
GCAGATCTCAGCCACTGCAACACGCCTqCTCAGGjGjCATGGACTTCACTGGCCCGGCG^ 

g^TCAGCCHCTGCAACACGCCT,GCTCAGGigCATGGACTTCACTGGCCC.GGC(jGAA 
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LpMDHk2 
LpMDHk3 
LpMDHk4 
LpMDHkS 
LpMDHk6 
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LpMDHke 
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LpMDHkSO : 
LpMDHkS 1 : 
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LpMDHkS 3 : 
LpMDHkS 4 : 
LpMDHkS S : 
LpMDHkS S t 



ctagctgactgcttgat^ggtgttgatgttgtcgMcatccctgcgggtgtnccaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 
ctagc|gactgcttg7^ggtgtggatgttgtcgtcatccctgcgggtgtcccmggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcgcaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 



CTAGCTGACTGCTTGAA^GGTGjgTGATGTTGJiiCj^CATCCCTGCGG^^GTCgCAAGGAAS 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGfcGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGgCTGCTTGAT^GGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGMG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

ctagc|gactgcttgaaaggtgt.ggatgttgtcgtcatccctgcgggtgtcccmggaag 

CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCgCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAT^GGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAgAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtFj;cc7\aggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 

CTAGCTGACTGCTTGAMGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

ctagc|gactgcttgaaaggtgt|gatgttgtcgtcatccctgcgggtgtcccaaggaag 
ctagctgactgcttgaaaggtgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 

CTAGC^GASTGCTTGAAAGGgGTGGATGTTGTCGTCATCCCTGCGGGTGraCCAAGGAAG 
CTAGC^GAGTGCTTGAAAGG.QGTgGATGTTGTCGHWATCCCTGCGGGTGT^'CCAAGGAAG 

ctagctgactgcttgaaaggBgttgatgttgtcgtcatccctgcgggtgtcccaaggaag 

CTAGcSGA^TGCTTGAAAGGjC?.GT^GATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCAGAGTGCTTGA/iAGGgGT.GGATGTTGTCGTCATCCCTGCGGGTGTCCCAAG 

CTAGCjGACTGCTTGAAAGGTGTgGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCgGAgTGCTTGAAAGGgGT^GATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCTiJVGGAAG 

CTAGC^GA^TGCTTGAAAGGjGGTgGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCteAqTGCTTGAAAGGqGTpGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCJ^GA^C^TGCTTGAAAGGp^GTjGGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGG^ 

CTAGOAGApnTGCTTGAAAGGGGTC^^^ 

CTAGC^GAG^TGCTTGAAAGGnGT^GATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGCit^GA<3TGCTTGAAAGGGGTGGATGTTGTCGTCATCCCTGCGG^ 

CTAGCj^JGAj^lTGCTTGAAAGGGGTjGGATGTTGTCGTCATCCCTGCGGGTGT^ 

CTAGCAGAJ3TGCTTGAAAGGQGTGGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 

CTAGC^GA(^TGCTTGAAAGGGGTGGATGTTGTCGTCATCCCTGCGGGTGTCCCAA 

CTA GC<AGA(aTGCTTGAAAGG .GGTgGATGgTGTCGTCATCCCTGCGGGTGTCCC7^GGAAG 

ctaBBBBBSBBBBBBBBBBBBB^ 

CTAGCgGACTGCTTGAAAiJGTGTgGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCTGACTGCTTGAAAGGTGTTGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 



CTAGC||GAjgTGCTTGAAAGGjGGT(^GATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
CTAGCp|GAGTGCTTGAAAGG|GTGGATGTTGNCGT 
CTAGCgjGAGTGCTTGAAAGGTGTj^lGATGTTGTCGTCATCCCTGCGGG 
CTAGCi^GAQTGCTTGAAAGGTGTGGATGTTGTCGTCATCCCTGCGGGTGTCCCAAGGAAG 
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CCAGgCATGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGgNAAGTCGCTTATT 
CCAGGCATGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATT 
CCgGGCATGACgCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATp 
CCAGGCATGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATT 
CCAGGCAgGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATT 




DHkl 
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CCgjGGCATGACiljCGTGATGACCTTTTTAACATCAATGCGGGCATCGgCAAGTCGCTTATiC 
CCAGGCATGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATT 
CCAGGCATGACCCGTGATGACCTTTTTAACATCAATGCGGGCATCGTCAAGTCGCTTATT 



ccaggcatgacccgtgatgacctttttaacatcaatgcgggcatcgtcaagtcgcttat'c 
ccaggcatgacccgtgatgacctttttaacatcaatgcgggcatcgtcaagtcgcttat<f 
cc|]ggcatgacScgtgatgacctttttaacatcaatgcgggcatcgtcaagtcgcttatt 
ccffggcatgacifcgtgatgacctttttaacatcaatgcgggcatcgtcaagtcgcttatt 
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GAGGCTGTTGCAGACAACTgCC CTGAGGCCTTCATCCATATCATCAi^TCWACCC 
GAGGCTGTTGCAGACAACTGCC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGWTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 



GAGGCTGTTGCAGACAACTgCCCTGAGGCCTTCATCBBnBBBBS^BE&BB 

GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATgCATATCATCAGCAACCCGGTCAAC 
GAGGCTGWTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATWCATATCATCAGCAACCCGGTCAgW 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTG^TGCAGACA ACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 

GAGGCTGTTGCAGACA^SBSBBBBECHSEBBSB9BBnSDSB&BBEDB 

GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGNTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGNCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCMC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAACi 
GAGGCTGTTGCl 

GAGGCTGTTGCAGACAACTGCCq 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAACi 
jGAGGCTGkTGCAGACAACTGCCCTGAGGCCTTCAT^CATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAACj 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAG 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGl^TGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCTiACCCGGT CAAC 
GAGGCTGTTGCAGACAACTGCC 
GAGGCTGWTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 

GAGGCTGTTGCAGACBACTB|CCTGAGGCCTTHATCCATATgATCAj|^3ACCCGGjHSA<^ 

GAGGCTGTTGCAGACAACTGCCCTGAGGWCTTiATCCATATfmTGAGiAlAg 
GAGGCTGl|TGCAGACAACTGCCCTGAGGCCTTir 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATjliATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATj¥}ATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCA ACCCGGTCAAC 
|gGAI]TG|TGCgGiQ^aAfCT^®CgGA5( "~ 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 

gaggctgttgcagacmctgccctgaggccttcatccatatcatcagcaacccggtcaac 
gaggctgttgcagacaactgccctgaggccttcatcca 
gaggctgttgcagacaactgccctgaggccttcatccatatcatcagc 
gaggctgttgcagacaactgccctgaggccttcaI 
gaggctgttgcagacaactgccctgaggccttcatccatatfrtatcagcaacccggtcaac 
gaggctgttgcagacaactgccctgaggccttcatccatattatcagcaacccggtcmc 
gaggctgntgcagacaactgccctgaggccttcatccatat[mtcagcaacccggtc??a 

GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATAT|PATCAGCAACCCGGTCAAC| 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATIATCAGCAACCCGGTCAAC 

gaggctgttgcagacaactgccctgaggccttcatccatatpiatcagcaacccggtcaac 
gaggctgttgcagacaactgccctgaggccttcatccatat'^atcagcaacccggtcaac 
gaggctgttgcagacaactgccctgaggccttcatccatatBatcagcaacccggtcaac 
gaggctgjstgcagacaactgccctgaggccttcatccatatfljatcagcaacccggtcsac 



P^GGCTGTTGCAGACAACTjgCCgjTGAGGCCTTCATCCATATGATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 
GAGGCTGTTGCAGACAACTGCCCTGAGGCCTTCATCCATATCATCAGCAACCCGGTCAAC 



gaggctgttgcagacaactgccctgaggccttcatccatatffiatcagcaacccggtcaac 
gaggctgttgcagacaactgccctgaggccttcatccatatp\tcagcaacccggtcmc 
gaggctgttgcagacaactgcccHgaggccttcatccatatcatcagcaacccggtcaac 
gaggctgttgcagacaactgcccwgaggccttcatccatatcatcagcaacccggtcaac 



711 
647 
686 
684 
685 



6S9 
683 
682 
681 
682 
681 
6B0 
679 
679 
634 
680 
: 680 
680 
680 
680 
628 
640 
677 
679 
678 
679 
674 
678 
676 
637 
675 
675 
674 
€74 
: 659 
669 
644 
669 
670 
666 
637 
671 
670 
647 
661 
640 
665 
667 
66S 
665 
666 
664 
663 
657 
657 

639 
642 
635 

629 
615 
347 
234 




740 



•Hkl 



LpMDHk2 
LpMDHk3 
IjpMDHk4 
LpMDHkS 
LpMDHke 
l.pMDHk7 
LpMDHkB 
LpMDHJc9 
LpMDHklO 
LpMDHkll 
LpMDHkl2 
IipMDHklB 
IipMDHkl4 
LpMDHklS 
LpMDHkie 
LpMDHkl7 
LpMDHkie 
IipMDHkl9 
IipMDHk20 
LpMDHk21 
LpMDHk22 
LpMDHk23 
LpMDHk24 
IipMDHk25 
I/pMDHk26 
IipMDHk27 
LpMDHk28 
IipM0Hk29 
LpMDHkS 0 
IipMDHkSl 
L£^Hk32 
LpMDHk33 
IipMDHk34 
LpMDHk35 
LpMDHkS 6 
LpMDHk37 
LpMDHk38 
LpMDHk39 
LpMDHk40 
LpMDHk4l 
LpMDHk42 
LpMDHk43 
LpMOHk44 
LpMDHk45 : 
LpMDHk46 
LpMDHk47 
LpMDHk48 
LpMDHk49 
LpMDHkS 0 
LpMDHkS 1 
LpMDHk52 
LpMDHkS 3 
LpMDHkS4 
LpMDHkS 5 
LpMDHkS6 
LpMDHkS 7 
LpMDHkS 8 
LpMDHkS 9 
LpMDHk60 
LpMDHkS 1 
LpMDHk62 
LpMDHk63 
LpMDHk64 
LpMDHk6S 
LpMDHk66 : 



760 



780 



TCCAC^GTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAAGAAG 

tScactgt 

TMCACTGTG 



TgCACTCTGCCGATTGCTGCTG 
TCCACTGTGCCGATTGCTGCTGA : 
TCCACgGTG CCGATTGCTGCTGAGATTCTGAAACAGAAGG GCGT^OTACAACCCCAAGAAG 
tMjCACTGTG^ 

TNICACTGTGCCGATTGCTGCTGAG 



TCCACTGTGCCGATTGCTGCTGAGAT 
TOCACTGTGCCGATTGCTGCTGAGAT?^ 



tccactgtgccgattgctgctgagattctgaaacagaagggcgtctacaaccccaagaag 

TCCACTGNGCCGATTGCTGCTGANATTCTGAAACANAAGGGCGNWTACAACCCCAANAAG 

tccactgtgccgattgctgctgagattctgaaacagaagggcgtctacaaccccaagaag 

TCCACTGTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTAC7U!^CCCCAAGAAG 

tccactgtgccgattgctgctgagattctgaaacagaj\gggcgtctacaaccccaag/\ag 



tccactgtgccgattgctgct 
tocactgtgccgattgctgctgagattctgtvaan 

TCCACTGTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAAGA^^ 

tccactgtgccgattgctgctgagattctgaaacagaagggcgtctacaaccccaagaag 

TpCACTGTGC 
TOCACTGTGCCGATTGgI 
TKCACTGTGCCGATTGCT 



TCCACTGTGCCGATTGCTGCTGAGATTCTGAAACAGAAgGGCGTgTjjjcgACCCCAAGAAG 
TCCAC§GTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAAGAAG 
TNCACTGTGCCGATTGCTGCTGAGATTCTG 



TgCAcSGTGCCGATTGCTGi?SAT| 

TCCACqGf^CCGATTGNTGCgGAGATTCTGAAACAGAAjGGCGT 



T![5CACj:^GTGCCGAT| 
TCCACpGTGCCGATTGCTGOgGAGA! 
TCCACiGGTCCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTATCAACCCCA^^ 



TMCACTGTGCCGATT 
T/^CACTGTGCCGATTGCTGCTGg 



TCCACaCTGCCGATTG 

TCCACgGTGCCGATTGCTGC::2iGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAAGAA 



TjgCACGGTGCCGA' 

tccacc-|gtgccga' 
tccacggtgccga' 

TCCACC^GTGCCGA' 
TgCACj^GTGCCGA' 
TCCACGGSfGCCGA': 




TCCACTGTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAAGAAG 
Tj^CACtGTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGCGTCTACABcCCCAAGAAG 



TWCACgGTGCCGATTGCTGCgGAGATTCTGAAACAGAAGGGCGTCTACAACCCCAA 

TCCACTGTGCCGAT-TGCTGCTGAGATTCTGAAACAGAAGGGrBGTCTACAACCCCAAGAAG 
TCCACTGTGCCGATTGCTGCTGAGATTCTGAAACAGAAGGGffiGTCTACAACCCCAAGAAG 



746 
692 
695 



706 

706 
741 
691 
705 

705 
706 

740 
740 
740 
740 
740 



698 
713 
738 
739 
684 
695 
695 



734 
734 
706 
682 
712 

683 
695 
726 

686 
693 



681 
727 

680 
726 
702 
723 
707 
687 

642 
702 
695 

630 
^71 
407 
294 



800 



820 



OHkl 
LpMDHk2 
LpMDHka 
LpMDHk4 
LpMDHkS 
LpMDHk6 
lipMDHk? 
LpMDHkS 
LpMDHk9 
LpMDHklO 
LpMDHkll 
LpMDHkl2 
LpMDHkl3 
LpMDHkl4 
LpMDHklS 
LpMDHklC 
LpMDHkl? 
LpMDHklS 
LpMDHkl9 
I«pMDHk20 
LpMDHk21 
I*pMDHk22 
LpMDHk23 
LpMDHk24 
LpMDHk2S 
LpMDHk26 
LpMDHk27 
IipMDHk28 
IipMDHk29 
IipMDHk30 
LpMDHk31 
LpMDHk32 
IipMDHk33 
LpMDHk34 
LpMDHk35 
LpMDHkS 6 
LpMDHk37 
LpMDHk38 
LpMDHkS 9 
LpMDHk40 
LpMDHk41 
LpMDHk42 
LpMDHk43 
LpMDHk44 
LpMDHk45 
LpMDHk46 
LpMDHk47 
LpMDHk48 
LpMDHk49 
LpMDHkSO 
LpMDHkSl 
LpMDHk52 
LpMDHk53 
.LpMDHk54 
LpMDHkS 5 
LpMDHkS 6 
LpMDHkS 7 
LpMDHkS 8 
LpMDHkS 9 
LpMDHk60 
LpMDHkSl 
LpMDHkS 2 
LpMDHkS3 
LpMDHkS 4 
LpMDHkSS 
LpMDHkS 6 



840 



CTCTTCGGGGTTTNCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTC7\NA 



801 



CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTCA^AANAAiv] 



801 



CTCTTCGGGGTTTCCACCj 

CTCTT^GGGGKTTNCACCCTG, 
CTCTTCGGGGTTTCCACCCTGGATGTTGTCA 
CTCTTCGGGGTTTCCACCCTGGATGTTGTCA^ 

CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTCANAAGAAG 



CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGA 
CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAG 



758 
761 
772 
772 
800 



771 
773 



CT§TTCgiGGG)SlTT^CACCCTGGATGTTG^C| 
CTCTTCGGGGNTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCT 



764 
785 



CTCTTCGGGGTTTWCACCCTGGATGTTGTCAGAGCTAACACATTTGNAGCTCANAANAAG 



786 



CrqTTCGGGGTTTCCACCCTGGATGTTGTCAGSGCTAACACATT 



CTCTTCGGGGTTTCC^^CCCTGGATGTTQTCAGgGCTAACACATTTGTAGCTCA^j! 



CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTCAGAAGAAG 

ctcttS 



CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTCAGAAGAAG 
CTCTTCGGGGTTTCCACCCTGGATGTTGTCAGAGCTAACACATTTGTAGCTCAGAAGAAG 



! 741 

770 
777 



762 
: 701 



: 467 
: 354 



LpMDHk2 
IipMDHk3 
LpMDH}c4 
LpMDHkS 
LpMDHXe 
LpMDHk? 
LpMDHkS 
LpMDHk9 
LpMDHklO 
LpMDHkll 
LpMDHkl2 
LpMDHkl3 
LpMDHkl4 
LpMDHklB 
Lp^©Hkl6 
LpMDHkl? 
LpMDHklS 
LpMDHkl9 
LpMDHk20 
LpMDHk21 
LpMDHk22 
LpMDHk23 
LpMDHk24 
LpMDHk25 
LpMDHk26 
LpMDHk27 
LpMDHk28 
LpMDHk29 
LpMDHk3^ 
LpMDHkS 1 
LpMDHk32 
LpMDHk33 
LpMDHk34 
LpMDHk35 
LpMDHk36 
LpMDHkS 7 
LpMDHk38 
LpMDHk39 
LpMDHk40 
LpMDHk41 
LpMDHk42 
LpMDHk43 
LpMDHk44 
LpMDHk45 
LpMDHk46 
LpMDHk47 
LpMDHk48 
LpMDHk49 
LpMDHkSO 
LpMDHkS 1 
LpMDHk52 
LpMDHk53 
LpMDHk54 
LpMDHkS 5 
LpMDHk56 
LpMDHkS 7 
LpMDHkS 8 
LpMDHkS 9 
LpMDHkeO 
LpMDHk61 
LpMDHk62 
LpMDHk63 
LpMDHk64 
.LpMDHkS 5 
LpMDHkS 6 



aso 



880 



900 



802 



AACCTCA 



807 



AACCTCACmCTfTiATCG 



AACCTCAGCCTCATCGATGTTGATGTCCCAGTTGTCGGTGGCCATGCTGGGATCACGATT 
AACCTCAGCCTCATCGATGTTGATGTCCCAGTTGTCGGTGGCCATGCTGGGATCACGATT 



802 



767 



S27 
414 




960 



t«pMDHk2 : 



LpMDHk4 : 
LpMDHkS : 
ItpMDHk6 : 
LpMDHk? : 
lipMDHkS : 
LpMDHk9 : 
LpMDHklO : 
LpMDHkll : 
LpMDHkl2 : 
LpMDHklS : 
LpMDHkl4 : 
LpMDHklB : 
LpMDHkl6 : 
LpMDHkl? : 
LpMDHkie : 
LpMDHkl9 : 
IipMDHk20 : 
LpMDHk21 : 
LpMDHk22 : 
LpMDHk23 : 
IipMDHk24 : 
LpiyiDHk25 : 
IipMDHk26 : 
LpMDHk27 : 
LpMDHk28 : 
LpMDHk29 : 
I^)MDHk30 : 
LpMDHkai : 
LpMDHk32 : 
LpMDHk33 r 
LpMDHk34 : 
LpMDHk35 : 
LpMDHk36 : 
LpMDHk37 : 
LpMDHk38 : 
IipMDHk39 : 
LpMDHk40 : 
LpMDHk41 : 
LpMDHk42 : 
LpMDHk43 : 
XipMDHk44 ; 
LpMDHk45 : 
IipMDHk46 : 
LpMDHk47 : 
LpMDHk48 : 
LpMDHk49 : 
LpMDHkS 0 : 
LpMDHkS 1 : 
LpMDHkS 2 : 
LpMDHk53 : 
LpMDHk54 : 
LpMDHkS 5 : 
LpMDHkSe : 
LpMDHkS? : 
LpMDHkSS : 
LpMDHk59 : 
LpMDHkeO : 
LpMDHk61 : 
LpMDHk62 : 
LpMDHk63 : 
LpMDHk64 : 
X.pMDHk65 : 
LpMDHk66 : 



CTGCCTGTGTTGTCCAAGACTAGGCCTTCTGTCAGCTTCACGGACGAGGAAACTGAACAG 
CTGCCTCTGTTGTCCAAGACTAGGCCTTCTGTCAGCTTCACGGACGAGGAAACTGAACAG 



LpMDHk2 

LpMDHk3 

LpMDHk4 

LpMDHkS 

LpMDHke 

LpMDHk? 

LpMDHkS 

LpMDHk9 

LpMDHklO 

LpMDHkl-l 

LpMDHkl2 

LpMDHkl3 

LpMDH)cl4 

LpMDHklS 

LpMDHkl6 

LpMDHklS 
LpMDHkl9 
LpMDKk20 
LpMDHk21 
IjpMDHk22 
LpMDHk23 
LpMDHk24 
LpMDHk25 
LpMDHk26 
LpMDHk27 
LpMDHk28 
LpMDHk29 
LpMDHk30 
L»pMDHk31 
LpMDHk32 
I*pMDHk33 
LpMDHk34 
LpMDHk35 
IipMDHk36 
LpMDHkS? 
LpMDHk38 
LpMDHk39 
LpMDHk40 
IipMDHk41 
IipMDHk42 
IipMDHk43 
LpMDHk44 
LpMDHk45 
IipMDHk46 
Lp^4DHk47 
LpMDHk48 
LpMDKk49 
LpMDHkSO 
LpMDHkBl 
LpMDHk52 
LpMDHk53 
LpMDHk54 
LpMDHkSS 
lipMDHkSS 
LpMDHk57 
LpMDHk58 
IipMDHk59 
LpMDHkGO 
LpMDHkSX 
LpMDHk62 
I«pMDHk63 
LpMDHk64 
XipMDHk65 
LpMDHk66 



980 



1000 



1020 



CTGACAAAGAGGATACAGAACGCTGGGACAGAGGgjGGTGGAGGCGAAgP^BBBHBBl 

ctgacaaagaggatacagaacgctgggacagaggcggtggaggcg;wggctggtgctggc| 



LpMDHk23 

LpMDHk24 

LpMDHk2S 

IipMDHk26 

LpMDHk27 

LpMDHk28 

LpMDHk29 

LpMDHk30 

LpMDHk31 

LpMDHk32 

LpMDH)c33 

I/pMDHk34 

LpMDHk35 

LpMDHk36 

LpMDHk37 

LpMDHk38 

IipMDHk40 

IipMDHk41 

IipMDHk42 

XipMDHk43 

IipMDHk44 

LpMDHk45 

LpMDHk46 

LpMDHk47 

IjpMDHk48 

ljpMDHk49 

IipMDHkSO 

LpMDHkSl 

LpMDHk52 

I»pMDHk53 

LpMDHk54 

LpMDHkSS 

LpMDHkSe 

LpMDHkS? 

LpMDHkSS 

LpMDHkS 9 

LpMOHk60 

LpMDHkei 

LpMDHk62 

LpMDHk63 

LpMDHk64 

LpMDHkeS 

LpMDHk66 




TCTGCTACTCTGTCCATGGCTTATGCCGCTGCCAGATTTGTTGAGTCATCGCTCCGCGCfl 



LpMDHk2 : 

LpMDHk3 : 

LpMDHk4 : 

LpMDHkS : 

LpMDHke : 

LpMDHk7 : 

LpMDHkS : 

LpMDHk9 : 

LpMDHklO : 

LpMDHkll : 

LpMDHkl2 : 

LpMDHkl3 : 

LpMDHkl4 : 

LpMDHklS : 

LpMDHkae : 

LpMDHkl? ! 

IipMDHklB : 

LpMDHkl9 : 

LpMDHk20 : 

LpMDHk21 : 

I.pMDHk22 : 

. LpMim23 : 

LpMDHk24 : 

lipMDHk25 : 

LpMDHk26 : 

LpMDHk27 : 

LpMDHk28 : 

LpMDHk29 : 

LpMDHkS 0 : 

LpMDHkBl : 

. LpMDHk32 : 

LpMDHkS 3 : 

LpMDHk34 : 

LpMDHkS 5 : 

LpMDHkS 6 : 

LpMDHkS? : 

LpMDHkS 6 : 

LpMDHkS 9 : 

LpMDHk40 ; 

LpMDHk41 : 

LpMDHk42 : 

LpMDHk43 : 

LpMDHk44 : 

LpMDHk45 : 

LpMDHk46 : 

LpMDHk47 : 

LpMDHk48 : 

LpMDHk49 : 

LpMDHkS 0 : 

LpMDHkSl : 

LpMDHkS 2 : 

LpMDHkS 3 : 

LpMDHkS 4 : 

LpMDHkS 5 : 

LpMDHkS 6 : 

LpMDHkS? : 

LpMDHkS 8 : 

LpMDHkS 9 : 

LpMDHk60 : 

LpMDHkei : 

LpMDHk62 ! 

LpMDHk63 : 

LpMDHk64 : 

LpMDHk65 : 

LpMDHk66 : 



* 1100 ♦ 1120 * 1140 



ATGGCTGGTGATCCAGATGTTTACGAGTGCACGTATGTTCAGTCTGAGTTAACAGAGCTT 



654 



ICCATTCTTCGCGTCCAGAGTTAAGCTTGGGAAGGACGGNGTTGAGTCCATCATTTCCTCCi 




1220 



►Hkl 
IipMDHk2 
LpMDHk3 
LpMDHk4 
LpMDHkS 

LpMDHk? 
LpMDHkS 
- IipMDHk9 
LpMDHklO 
LpMDHkll 
LpM0Hkl2 
LpMDHkl3 
LpMDHkl4 
LpMDHklS 
LpMDHkie 
lipMDHkl? 
lipMDHkia 
LpMDHkld 
LpMDHk20 
IipMDHk21 
LpMDHk22 
LpMDHk23 
LpMDHk24 
IipMDHk25 
LpMDHk26 
ZipMDHk27 
LpMDHk28 
LpMDHk29 
LpMDHk30 
LpMDHk31 
LpMDHk32 
IipMDHk33 
LpMDHk34 
LpMDHk35 
IipMDHk36 
LpMDHk37 
IipMDHk38 
LpMDHkS 9 
LpMDHk40 
LpMDHk41 
LpMDHk42 
LpMDHk43 
LpMDHk44 
LpMDHk45 
LpMDKk46 
XipMDHk47 
LpMDHk48 
LpMDHk49 
LpMDHkS 0 
LpMDHkSl 
LpMDHkS 2 
LpMDHkS 3 
LpMDHkS 4 
LpMDHkS 5 
LpMDHkS 6 
LpMDHkS 7 
LpMDHkS 8 
LpMDHkS 9 
LpMDHkS 0 
LpMDHkSl 
LpMDHkS 2 
LpMDHkS 3 
LpMDHkS4 
LpMDHkS 5 
LpMDHkS S 



1240 



1260 



aACCTGGAGGGAGTGACGGAGTACGAGGCCAAGGCGCTTGANGCATTGAAnnrTnArirTn 



774 



^1^1 

I.pMDHk2 

LpMDHk3 

X.pMDHk4 

LpMDHkS 

LpMDHke 

LpMDHk? 

LpMDHkS 

LpMDHk9 

LpMDHklO 

IjpMDHkll 

LpMDHkl2 

LpMDHkl3 

LpMDHkl4 

IipMDHklS 

LpMDHkl6 

LpMDHkl? 

LpMDH)cl8 

l.pMDHkl9 

LpMDHk20 

LpNDH]c21 

LpMDHk22 

IipMDHk23 

IipMDHk24 

LpMDH}c25 

LpMDHk26 

LpMDHk27 

LpMDH3c28 

lipMDHk29 

LpMDHkSO 

LpMDHkSl 

LpMDHk32 

IipMDHk33 

LpMDHk34 

LpMDHk35 

LpMDHk36 

LpMDHk37 

LpI^Hk36 

LpMDHk39 

LpMDHk40 

LpMDHk41 

L|a4DHk42 

IipiyiDHk43 

Ll^Hk44 

LpMDHk45 

LpMDHk46 

IjpMDHk47 

IipMDHk48 

I,pMDHk49 

IipMDHkSO 

LpMDHkBl 

IipMDHk52 

IipMDHk53 

LpMDHk54 

LpMDHkSS 

LpMDHkSS 

LpMDHkS? 

LpMDHkSa 

LpMDHkS 9 

LpMDHk60 

LpMDHk62 
LpMDHk63 
LpMDHk64 
LpMDHkS 5 
LpMDHk66 



^l^lre 38 Nucleotide sequence of IipMDHl 



* 20 * 40 * 60 

LpMDHl : GNAAACAGNNGCGNCTTTTCCTNCMITGTTGCCGTC : 60 



*. 80 * 100 * 120 

LpMDHl : TCATATACGAGGAAGTAATTATTGATAACTGCTGTATGAOSCTCGTGAAGAACC^^ : 120 



* 140 * 160 * 180 

LpMDHl : CGTTTGATGTATTAGTGATGCCAAATCTATATGGCGACATTATTAGTQATCTATGTGCTG : 180 



* 200 * 220 * 240 

LpMDHl : GTTTGATCGGAGGCTTGGGCCfTAACTCCCaVGCTGa^CATTGGT^^ : 240 



* 260 * 280 * 300 

LpMDHl : TlXKaiGAGGCTQTCOlTGGCTCTGCACCTQATATATCTGGCAAGAACCTGGCAAACCCAA : 300 



* 320 * 340 * 360 

LpMDHl : CTGCTCTTATGCTGAGTGCTGTTATGATGTTGCGCCACTTGCAATTNAACGAC(^ : 360 



* 380 * 400 * 

LpMDHl : AACGGATCCACAATGCTATCCTCCAGACTATaSNCGAGGGGAAGNACMyAACTO : 414 



^^^^re 39 Deduced amino acid sequence of LpMDHl 

* 20 * 40 * ^ 00 
LpMDHl : KQXXIilOXCOlAIAXKyPEIIYEEVIIDNCCMTLVKNPGTFDVLVMPm^ : 60 

* 80 * 100 * 120 
LpMDHl : LIGGLGLTPSCNIGBGGICLAEAVHGSAPDISGKNLANPTALMLSAV!y»^ : 120 

LpMDHl : RIHNAILQTIXEGKXXT : 137 



^^^^^e 40 Nucleotide sequence of LpMDHm 

* 20 * 40 * . 60 

LpMDHm ! GNCACCNCCACSHNAa^CTCTGGTACCrCAAT^ : 60 



80 * XOO * 120 

LpMDHm : AATCCACTACACAGCTTCGAGCTACCCCGCCCCCGCAATCCAAACTACOT : 120 

* 140 * 160 * 180 

LpMDHm : AATCTACAACATGAAGGCAGTCGTAGCTGGAGCCGCCGGTGGCATTOGACAGCCATTGTC : 180 



* 200 * 220 * 240 

LpMDHm : CCTCCTCCTTAAGACCTGCCCX3CTCGTCACTGAGCTCGCCCTATACGATGTCGTCAACGC : 240 



* 260 * 280 * 300 

LpMDHm : CGTCGGTGTCQCGACTGACCTCTCCCa^CATCTCCTCGCCCGCGAAAGTAAC^ : 300 



* 320 * 340 * 360 

LpMDHm : GCCGGCAAATGACGGTATGCAGCAGGCTCTCACTGGCGCCGACATCGTGGTCATCCCCGC : 360 



* 380 . * 400 * 420 

LpMDHm : TGGTATTCCCCGCMVGCXrCGGCy^TGACCCGTaACGACCTCTTCAAGATaU^CGCCG : 420 



* 440 * 460 * 480 

LpMDHm : TGTCCAGGGTCrCATCGAGGGTGTCX3CCAAGCACTGCCCCAAGG<y^ z 480 



* 500 * 520 * 540 

LpMDHm : CTCCAACCCCGTCAACTCGACTGTGCCCATCGCCGCCGAGGTGCTGAAGAA : 540 



* 560 * 580 * 600 

LpMDHm : CTTCGACCCCAAGAAGCTCTTCGGTGTCACCACCCTCGATGTCGTCCGCGCCGAGACCTT : 600 



* 620 * 640 * 

LpMDHm : CGTTGCCGAGATC^LCTGGCGAGAAGGACCCyiGCGAAGTTGAACATMCCCGTA s 652 



^^^^ire 41 Deduced amino acid sequence of LpMDHm 

* 20 * 40 * 60 

LpMDHm : XXPXTTLVPQLIjIjHTSIiIjIiPIHYTASSYPAPAIQTTSP*QI'nmKAWAGAA : 59 



* 80 * 100 * 120 

LpMDHm : LLLKTCPLVTELALYDVVNAVGVATDLSHISSPAKVTGYLPAiroGMQQJ^ : 119 



* 140 * 160 * 180 

LpMDHm : GIPRKPGMTRDDLFKINAGIVQGLIEGVAKHCPKAYVLVISNPVNSTWIAAEVLKKA^ : 179 



* 200 * 

LpMDHm : FDPKKLFGVTTLDVViy\ETPVAEITGEKDPAKLNXPV : 216 



^^^re 42 Nucleotide sequence of IipPEPCa 

* 20 * 40 * 60 

LpPEPCa : 6NGTACACGAAATAGAATCAACX3GAAAGCANGAAGTGATGATT6GGTATCAGC^ : 60 



* 80 * 100 * 120 

LpPEPCa : GAAGGATGCTGGCCGTTTCTCTGCTGGTTGGOlCTTGTAa^GCTC^ : 120 



* 140 * 160 ♦ 180 

LpPEPGa : TAAGGTTGCGGAGAOSTTTGGGGTTAAGHTGACTATGTTTCATGGACGAGGGGGTACTGT : 180 



* 200 * 220 * 240 

LpPEPCa : TGGAAGAGGTGGCGGCCCTACCCATCTTGCTATACTGTCACAACCTCCAGATACTGTCCA : 240 



* 260 * 280 * 300 

LpPEPCa : TGGATCACTTCGGGTAACTGTTCAAGGTGAAGTCATTGAGCAGTCCTTCGGAGAGGAGCA : 300 



* 320 * 340 * 360 

LpPEPCa : TITGTGTTTTAGAACGCTTCAACGTTTTACAGCTGCTACTCITGAACATGGTATGCA : 360 



* 380 * 400 * 420 

LpPEPCa : ACCAATCTCACCTAAACCAGAATGGCGTGCTTTGATGGATGAAATGGCTGTTGOT ,: 420 



* 440 * 460 * 480 

LpPEPCa : AGAGGAATACCGTTCCATTGTTTTCCAAGAACCAAGATTTGTTGAGTATTTCCGCCTTGC : 480 



* 500 * 520 * 540 

' LpPEPCa : AACACCAGAGCTCOAGTATGGTAGGATGAATATTGGAAGCAGGCCATCAAAACGTAAGCC : 540 



* 560 * 580 * 600 

LpPEPCa : AAGCGGAGGAATCGAATCATTGCGTGCAATTCCTTGGATATTTGCTTGGACACAGACTAG : 600 



* 620 ** 640 * 660 

LpPEPCa : ACTCCACCTGCCAGTGTGGCTTGinriTTGGTGCGGCCTTCAAGCATGTCCTGC^^ : 660 



* 680 * 700 * 720 

LpPEPCa : CATTCGTANTCTTCAAATCCTTCAGCAGATGTACAACGAGTGGCCGTTTAGGGTTACCAT : 720 



* 740 . * 760 

LpPEPCa : AAACCTGGTTGAGATGGTGTTTGCCAAGGGCGATCCAGGTATAGCAGCT : 769 



^^^^re 43 Deduced amino acid sequence of LpPHPca 

* 20 * 40 * 60 

iipPEPCa : XTRimiNGKXEVMIGYQHSGKDAGRFSAGWHIiYKAQEELIKVABTFGV^ : 60 



* 80 * 100 * 120 

LpPEPCa : GRGGGPTHIiAILSQPPDTVHGSLRVTVQGEVlBQSFGBEHLCFRTIiQRFTAATLEHGMm : 120 



* 140 * 160 * 180 

IipPEPCa : PISPKPEWR^IiMDEMAWATSKVRSIWQEPRFVEYFRlIATPEL£YGR^INXGSRPS^^ : 180 



* 200 * 220 * 240 

LpPEPCa :. SGGIESLRMPWIFAWTQTRFHLPVWIJCPGAAFKHVLQKDIRXIJQILQQ^rn^ : 240 



lipPEPCa : NIiVEMVFAKGDPGIAA : 256 



^^^^re 44 Consensus contig nucleotide sequence of LpPEPCb 



* 20 * 40 * 60 

LpPEPCb : GAAGAAGTTGCTGATQTTTTAAGNACATTTNTGTCCTTG : 60 



* 80 * 100 * 120 

LpPEPCb : TTGGTGCTTACATCATCTCAATGGCAACTOCCCCATCTGATGTGCOT : 120 



* 140 * 160 * 180 

LpPEPCb : TGCAGCGGGAGTGCCATATAAAAAAGCCATTGAGAGTTGTTCCACTATTTGAAAAGCTTG : 180 



* 200 * 220 * 240 

LpPEPCb : CAGATCTTGAANCAGCTCCAGCATCTGTTGCACGACTATTTTCAATAGACTGGTACATG^ : 240 



* 260 * 280 * 300 

LpPEPCb : ATAGAATCAATGGCAAGCAGGAGGTCATGATTGGATACT^ : 300 



* 320 * 340 * 360 

LpPEPCb : GGCGTCTCTCTGCAGCGTGGCAAATGTATAAAGCACAAGAAGATCTCATAAAGGTGGCAA : 360 



* 380 * 400 * 420 

LpPEPCb ; AGCAATATGGAGTAAAGTTAACAATGTTTCATGGAAGAGGTGGAACGGTO : 420 



* 440 * 460 * 480 

LpPEPCb : GTGGTCCCAGTCATCTTGCTATATTATCTCAACCACCAGACACGATACAAGGATCACTTC : 480 



* 500 * 520 * 540 

LpPEPCb ; GTGTAACAGTTCAAGGCGAGGTCATAGAGCACTCATTTGGAGAGGAACACTTGTGCTTCA s 540 



* 560 * 580 * 600 

LpPEPCb : GAACTCTGCAACGTirrCACTGCAGCTACTCTTGAGCATGGAATGCATCCTCCAATTT^ : 600 



* 620 * 640 * 660 

LpPEPCb : CCAAGCCAGAATGGCGTGCTATAATGGATGAGATGGCTGTAGTGGCAACAAAAGAATATC : 660 



* 680 * 700 * 720 

LpPEPCb : GATCAATTGTCTTCCAAGAACCACGTTTTGTCGAATACTTCCGCTCGGCAACACCTGAGA : 720 



* 740 * 760 * 780 

LpPEPCb : CTGAATATGGTCGGATGAATATTGGTAGCCGGCCATCAAAGAGAAAGCCTAGTGGAGGCA : 780 



* 800 * 820 ♦ 840 

LpPEPCb ! TAGAATCGCTCCOTGCAATTCCATGGATCTTTGCTTGGACACAGACAAGGTTTCATCTTC : 840 



* 860 *^ 880 ♦ 900 

LpPEPCb : CTGTATGGCTTGGATTTGGTGCAGCGTTCAAACATATCATGCAGAAGGACATCAGGAATA : 900 



* 920 * 940 * 

LpPEPCb : TCCATACTCTGAAAGAAATGTACAATGAGTGGCCATTCTTTAGGGTCACCCTTO : 960 



•* 980 * 1000 * 1020 

PCb : TTGAGATGGTTTTTGCCa^GGaAGATCCAGGAATTGCTGCT^ : 1020 



* 1040 * 1060 * 1080 

LpPBPCb : TGTCTGAAGATCTGCAGCCCTTTGGGGAGCAGCTGAGAAACAAC^^ : 1080 



* llOO * 1120 * 1140 

LpPEPCb : AGTTACTCCTTCAGGTTGCTGGCCACAAGGACGTTCTTGAAGGGGATCCTTACCTGAAGC : 1140 



* 1160 * 1180 * 1200 

LpPEPCb : AGCGTCTOCGGTTGCGTGAQTCATACATO^Cy^Ca^TTGAATGTT^ : 1200 



* 1220 * 1240 * 1260 

LpPEPCb : TGAAGCGGATAAGAGACCCTAGCTTCGAGGTGACACCGCAGCA6GCACCTCTGTCGAAGG : 1260 



* 1280 * 1300 * 1320 

LpPEPCb : AGTTCGCTGATGAGAAGGAGCCAGCTGAGCTGGTGCAACTGAACCGTGGGAGCGAGTACG : 1320 



* 1340 * 1360 * 1380 

LpPEPCb : CCCCAGGCCTGGAGQACACCCTCATCCTTACCATGAAGGGTATTTGCTaTGaAATGCAAA : 1380 



* 1400 * 1420 * 1440 

LpPEPCb : ACACAGGCTAGGCCAGTTTGCCTATTTGGAATAACTGTCATCCCGTCAGATGGGGCGTG^ : 1440 



* 1460 * 1480 * 1500 

LpPEPCb : ATATGTGTGTTCCCCAAATGCTAGTGAACCCTGGAGGCATTTTGGCCACTTACATGCCTT : 1500 



* 1520 * 1540 * 1560 

LpPEPCb : TTGGTTATGGATGNACTTTGATCTTAATGNCAAGGGTTGTTGAAGCCTGATCTAAATAAA : 1560 



* 1580 * 1600 * 1620 

LpPEPCb : ATATGGAACAATGATATTCTGGTNGGATCTAATAATTTGCTTGGCTCTGGCATCGNAAT^ : 1620 



* 1640 
LpPEPCb : GKTGATTTGGAGTNGTTTAAC : 1640 



^^^^re 45 Deduced amino acid sequence of LpPEPCb 

* 20 * 40 * 60 
LpPEPCb : RSaCCFKXIXVIJVEIiPADCFGAYIISMATAPSDVLAVELLQRECHIKKPLRW : 60 

* 80 * 100 * 120 
LpPBPCb : DLEXAPASVJ^FSIDWYMlTOINGKQEVMIGySDSGKDAGRIiSAAWQMYI^ : 120 

* 140 * 160 * 180 
LpPEPCb : QYGVKLTMFHGRGGTVGRGGGPSHLAILSQPPDTIQGSLRVTVQGEVIEHSFGBBHLCFR : 180 

* 200 * 220 * 240 
LpPEPCb : TLQRPTAATLEHGMHPPISPKPEWRAI^©EMAWATKEyRSIVFQEPRFVEOT : 240 

* 260 * 280 * 300 
LpPEPCb : EYGRWUSTIGSRPSKIIKPSGGIESLRAIPWIFAWTQTRFHLPVWLGFGAAPKHIMQK^ : 300 



* 320 * 340 * 360 
LpPEPCb : HTLKEMYiraWPPPRWLDLLEMVPAKGDPGIAALyDKLLVSEDLQPFGEQLRNNFEETKQ : 360 

* 380 * 400 * 420 
LpPEPCb : LLLQViUSHKDVLEGDPYLKQRLRLRESYITTIJsJVCQAXTLKRIRDPSFEVTPQQAPLS : 42 0 



* 440 * 460 

LpPEPCb : FADEKEPAELVQLNRGSEYAPGLEDTLILTMKGICCGMQNTG : 462 



^re 46 Nucleotide sequences of nucleic acid fragments contributing to the 
>nsensus contig sequence LpPEPCb 



* 20 ' * 40 

IipPEPCbl : lcf£Ucki^^fcL^jct«liJcfil^^ili^ji^ili!c]i\k!Jj^ ^ 
LpPEPCbS 
LpPEPCbS 
LpPEPCb4 
IipPEPCbS 
LpPEPCbe 



60 



GCAGAGCTCCCAGCAGATTGTT 



60 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPEPCb4 
lipPEPCbS 
LpPEPCbe 



80 



100 



120 



TTGGTGCTTACATCATCTCAATGGCAACTGCCCCATCTGATGTGCTTGCTGTTGAnrTT7 



120 



LpPEPCbl 
LpPEPCb2 
LpPEPCba 
LpPEPCb4 
LpPEPCbS 
IipPEPCbS 



140 



160 



180 



TGCAGCGGGAGTGCCATATAAAAAAGCCATTGAGAGTTGTTCCACTATTTGAAAAGgTTn 



180 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpP£PCb4 
LpPEPCbS 
LpPEPCb6 



200 



220 



240 



CAGATCTTGAAJSICAGCTCCAGCATCT GTTGCACGACTATTTTCAATAGACTGGTACATnA 



240 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



260 



280 



ATAQAATCAATGGCAAGCAGGAGGTCATGATTGQATACTCAGACTCTGGGAAGGACGCTO 



300 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPBPCb4 
LpPEPCbS 
LpPEPCb6 



320 



340 



360 



GGCGTCTCTCTGCAGCGTGG CAAATGTATAAAGCACAAGAAGATCTCATAAAnnTr.nran 

GTATAAAGCACAAGAAGATCTCATAAAGGTGGCAA 



360 
35 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 : 



380 



400 



AGCAATATGGAGTAAAGTTAACAATGTTTCATGGAAGAGGTGGAACGGTTGGCAGAGGAG 
^GCAATATGGAG^^ 

aatgtt tflistggaagaggtggaacggttggcagaggag 

gcaEiaggag 



PEPCbl 
LpPEPCb2 
LpPBPC!b3 
LpPEPCb4 
LpPEPCbS 
LpPEPCbe 



440 



460 



480 



GTGGTCCCAGTCATCTTGCTATATTATCTCAACCACCAGACACGATACAAGGATCACTTC 
GTGGTCCCAGTCATCTTGCTATATTATCTCAACCACCAGACACGATACAAGGATCACTTC 
GTGGTCCCAGTCATCTTGCTATATTATCTCAACCACgAGACACGATACAAGGATCACTTC 
GTGGTCCCAGTCATCTTGCTATATTATCTCAACCACCAGACACGATACAAGGATCACTTC 



LpPEPCbl 
lipPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



500 



520 



540 



GTGTAACAGTTCAAGGCGAGGTCATAGAGCACTCATTTGGAGAGGAACACTTGTGCTTCA 
GTGTAACAGTTCAAGGCGAGGTCATAGAGCACTCATTTGGACgGGTVACACTTGTGCTTCA 
GTGTAACAGTTCAAGGCGAGGTCATAGAGCACTCATTTGGAGAGGAACACTTGTGCTTCA 
GTGTAACAGTTCAAGGCGAGGTCATAGAGCACTCATTTGGAGAGGAACACTTGTGCTTCA 



540 
215 
157 
129 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCbe 



560 



580 



600 



HAACTCTGCAACGTTTCACTGCAGCTACTCTTGAGCATGGAATGCATCCTCCAATTTCgC 
GAACTCTGCAACGTTTCACTGCAGCTACTCTTGAGCATGGAATGCATCCTCCAATTTCAC 
GAACTCTGCAACGTTTCACTGCAGCTACTCTTGAGCATGGAATGCATCCTCCAATTTCAC 
GAACTCTGCAACGTTTCACTGCAGCTACTCTTGAGCATGGAATGCATCCTCCAATTTCAC 



600 
275 
217 
189 



LpPEPCbl 
LpPEPCb2 
LpPBPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



620 



640 



660 



CCAAgCCAGAATGGCgTGCTATAATGGATGAgATGGCTGTAG'^GGCAgCAAAAGAA^TC 
CCAAGCCAGAATGGCGTGCTATAATGGATGAGATGGCTGTAGTGGCAACAAAAGAATATC 
CCAAGCCAGAATGGCGTGCTATAATGGATGAGATGGCTGTAGTGGCAACAAAAGAATATC 
CCAAGCCAGAATGGCGTGCTATAATGGATGAGATGGCTGTAGTGGCAACAAAAGAATATC 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



680 



700 



720 



GATCAATTGj^CTTCCAAGAACC)gCN.TTTTGNCgAATA] 

GATCAATTGTCTTCCAAGAACCACGTTTT(3TCGAATACTTCCGCTCGGCAACACCTGAG7^ 
GATCAATTGTCTTCCAAGAACCACGTTTTGTCGAATACTTCCGCTCGGCAACACCTGAGA 
GATCAATTGTCTTCCAAGAACCACGTTTTGTCGAATACTTCCGCTCGGCAACACCTGAGA 



697 
395 
337 
309 



LpPEPCbl : 
LpPEPCb2 : 
LpPBPCb3 : 
LpPEPCb4 t 
LpPEPCbS : 
LpPEPCb6 : 



740 



760 



780 



CTGAATATGGTCGGATGAATATTGGTAGCCGGCCATCAAAGAGAAAGCCTAGTGGAGGCA 
CTGAATATGGTCGGATGAATATTGGTAGCCGGCCATCAAAGAGAAAGCCTAGTGGAGGCA 
CTGAATATGGTCGGATGAATATTGGTAGCCGGCCATCAAAGAGAAAGCCTAGTGGAGGCA 



455 
397 
369 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPEPCb4 
LpPEPCbS 
LpPBPCb6 



800 



820 



840 



TAGAATCGCTCCGTGC7VATTCCATGGATCTTTGCTTGGACACAGACAAGGTTTCATCTTC 
TAGAATCGCTCCGTGCAATTCCATGGATCTTTGCTTGGACACAGACgAGGTTTCATCTTC 
TAGAATCGCTCCGTGCAATTCCATGGATCTTTGCTTGGACACAGACAAGGTTTCATCTTC 



515 
457 
429 



^^^^ 



^PEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



860 



880 



900 



CTGTATGGCTTGGATTTGGTGCAGCGTTCAAACATATCATGCAGAAGGACATCAGGAATA 
CTGTATGGCTTGGATTTGGTGCAGCGTTCAAACATATCATGCAGAAGGACATCAGGAATA 
CTGTATGGCTTGGATTTGGTGCAGCGTTCAAACATATCATGCAGAAGGACATCAGGAATA 



LpPEPCbl 
LpPBPCb2 
LpPEPCb3 
LpPEPCb4 
LpPEPCbS 
LpPBPCb6 



920 



940 



960 



TCCATACTCTGAAAGAAATGTACAATGAGTGGCCATTCTTTAGGGTCACCCTTGACTTGC 
TCCATACTCTGAAAGAAATGTACAATGAGTGGCCATTCTTTAGGGTCACCCTTGACTTGC 
TCCATACTCTGAAAGAAATGTACAATGAGTGGCCATTCTTTAGGGTCACCCTTGACTTGC 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPBPCbe 



980 



1000 



1020 



TTGAGATGGTTTTTGCCAAGGGAGATCCAGGAATTGCTGCTTTATATGACAAATTGCTTG 
TTGAGATGGTTTTTGCCAAGGGAGATCCAGGgATTGCTGCTTTATATGACAAATTGCTTG 
TTGAGATGGTTTTTGCC^GGGAGATCCAGGAATTGCTGCTTTATATGACAAATTGCTTG 
■"■^"""GGTTTTTGHqgjAGGGAGATCClGGHATTGCTGCTTTATATGACAAATTGCTTG 



LpPEPCbl 
LpPEPCb2 
LpPBPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



1040 



1060 



1080 



TGTCTGAAGATCTGCAGCCCTTTGGGGAGCAGCTGT^^AAACAACTTTGAAGAGACGAAAC 
TGTCTGAAGATCTGCAGCCCTTTGGGGAGCAGCTGAGAAACAACTTTGAAGAGACGAAAC 
TGTCTGAAGATCTGCAGCCCTTTGGGGAGCAGCTGAGAAACAACTTTGAAGAGACGAAAC 
TGTCTG AAGATCTGCAGCCCTTTGGGGAGCNGCTGAGAAACAACTTTG^^AGAGACGAAAC 



LpPBPCbl 
LpPBPCb2 
LpPBPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 



1100 



1120 



1140 



AGWTACTCgXT-I^GGTTGjljTGHCCACAAGG 
AGTTACTCCTTCAGGTTGCTGGCCACAAGGACGTTCTTGAAGGGGAXCCTTACCTGAAGC 
AGTTACTCCTTCAGGTTGCTGGCCACAAGGACGTTCTTGAgGGGGATCCTTACCTGAAGC 
AGTTACTCCTTCAGGTTGCTGGCCACAAGGACGTTCTTGAAGGGGATCCTTACCTGAAGC 

GGACGTTCTTGAAGGGGATCCTTACCTGAAGC 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCb6 : 



1160 



1180 



1200 



AGCGTCTGCGGgTGCGTGAGTCATAC 
AGCGTCTGCGGTTGCGTGAGTCATACATCACAACAI 

AGCGTCTGCGGTTGCGTGAGTCATACATCACAACATTGAATGTTTGCCAAGCCigACACCC 
AGCGTCT GCGGTTGCGTGAGTCATACATCACAACATTGAATGTTTGCCAAGCGMNCACCC 



783 
764 
230 
: 92 



LpPEPCbl 
LpPEPCb2 
LpPBPCb3 
LpPBPCb4 
LpPEPCbS 
LpPEPCbe 



1220 



1240 



1260 



TGAAGCGGATAAGAGACCCTAGCTTCGAGGTGACACCGCAGCAGGCACCTCTGTCGAAGG 
TGAAGCGGATAAGAGACCCTAGCTTCGAGGTGACACCGCAGCAGGCACCTCTGTCGAAGG 



^^^^ 



1280 



1300 



1320 



EPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCaD4 
LpPEPCbS 
LpPEPCbe 



AGTTCGCTGATGAGAAGGAGCCAGCTGAGCTGGTGCAACTGAACCGTGGGAGCGAGTACG 
AGTTCGCTGATGAGAAGGAGCCAGCTGAGCTGGTGCAACTGAACCGTGGGAGCGAGTACG 



LpPEPCbl 
IjpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



1340 



1360 



1380 



ccccaggcctggaggacaccctcatccttaccatgaagggttvBttgctgtggaatgcaaa 
ccccaggcctggaggacaccctcatccttaccatgaagggtatttgctgtggaatgcaaa 



409 
272 



1400 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPBPCb4 
LpPEPCbS 
LpPEPCbe 



1420 



1440 



acacaggctaggccagtttgcctabttggt^ataactgtcaxgccgtcagatggggcgtga 
acacaggctaggccagtttgcctatttggaataactgtcatcccgtcagatBgggcgtga 



LpPEPCbl 
LpPEPCb2 
LpPBFCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



1460 



1480 



1500 



atatgtgtgttccccaaatgctagtgaaccctggaggcattttggccacttacatgcctt 
atatgtgtgttccccaaatgctagtgaaccctggaggcaItttggccacttacatgcctt 



528 
390 



LpPEPCbl 
LpPEPCb2 
LpPEPCb3 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



1520 



1540 



ISSO 



TTGGTTATGjKiATGNACgTTGATCTTAATGNCAAGGGTTGTTGAAGCCTGATCTAAATAAA 
TTGGTTATGGATGMACTTTGATCTTAATGg.CAASGGTTGTTGAAGCCTGATCTAAATi?AA 



587 
450 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



1580 



1600 



1S20 



atatggaacaatgatattctggHmggatctaataatttgcttggctctggcatcgnaata 

ATATGGAACAATGATATTCTGGTfSG.SSjTCXgi 



s 646 
: 482 



LpPEPCbl 
LpPEPCb2 
LpPEPCbS 
LpPEPCb4 
LpPEPCbS 
LpPEPCbS 



1640 



GNGATTTGGAGTNGTTTAAC 



! 666 



^^^^ire 47 Nucleotide sequence of LpPEPCc 

* 20 * 40 * 60 

LpPEPCc : AGCANTCrroTNCTTNCaUlICAACCACGT^^ : 60 



* 80 * 100 * 120 

LpPEPCc : GCACACTGAATATGGTCGGCATGAATATTGGTAGCCGGCCATCAAAGAGAAAGCCTAGTG : 120 



* 140 * 160 * 180 

LpPEPCc : GAGGCATAQAATCGCTCCOTQCAATTCCATGCATCTTTGNTTGGACACAGACAAGCa^^ : 180 



* 200 * 220 

LpPEPCc : ATNTTCCTGTATGNCTTGNATTCGNCTCCACCNCCACCCCCNTA : 224 



• 



re 48 deduced amino acid sequence of LpPEPCc 

* 20 * '-40 * 60 

LpPEPCc : XSXLXXiraVIiXEyXPLGNTCTLimVGMNIGSRPSKIOT : 60 



* 

LpPEPCc : XPVXLXFXSTXTP : 73 



^^^^re 49 Nucleotide seG[uence of LpPEPCd 



* * 20 * 40 * 60 

LpPBPCd : GTTNCTGGAACNAAGGATCTTCrTGAAGGTGATCCCTAC^ . go 



* 80 * 100 * 2,20 

LpPBPCd : OSTGACGCGTACATCSVCCACCATGAACGTATGCCAGGCCrACAC^^ : 120 



* 140 * 160 * 180 

LpPEPCd : GACCCAGACTACCACGTCGCACTGCGGCCCCATCTTTCCAAGGAGGTTATGGACACAAGC : 180 



* 200 * * 220 * 240 

LpPEPCd : AAGCCGGCTTCCGAGCTTGTGACGCTGAACCCGGCCAGCGAGTACGCCCCGGGGCTGGAG : 240 



* 260 * 280 * 300 

LpPEPCd : GACACCCTCATCTTGACCATGAAGGGCGTTGCTGCCGGTCTQCAAAACACCGGTO : 300 



* 320 * 340 * 360 

LpPEPCd : CAGGAGAGATGCCTGATCACCATCTTTTTGTATCTTCATGATGATGCGATGTTTO^ : 360 



* 380 * 400 * 420 

LpPEPCd : AGTCGTTTGCGGTGGGCCTTATATCTCTCGGACGTAGCTGCATCTGTCTCCCTGCTC^ : 420 



* 440 * 460 * 480 

LpPEPCd : 6AGGAATAATGGCGTTTCGCCCAAGTATATTGATAAATAAAGGGAACCGATGTTAATTTC z 480 



* 500 * 520 

LpPBPCd : AGATTTGTTTGTTAGTAATTGTTCTATTTATTTIXKIGW : 527 




re 50 Deduced amino acid sequence of lipPBPCd 



* 20 * 40 * 60 

LpPBPCd : VXGXKDIiLBGDPYLKQRLRLMDAYITTMNVCQAYn^ - 60 



* 80 * 

LpPEPCd : KPASBLWLNPASEYAPGLBDTLILTMKGVAAGIjQNTG : 98 



^^^^re 51 Nucleotide sequence o£ ItpPEPCe 

* 20 * 40 * 60 

LpPEPCe : GTTACACGCGCAGTTTGCTTGTTAGOUWSCaTAGATGGCTGCT : 60 



* 80 * 100 * 120 

LpPBPCe : ATAGAAGATCTGATGTTTGAGCTCTCTATGTGGCGCTGCAGTGA^^ : 120 



* 140 • * 160 * 180 

LpPBPCe : GCyVGAT6AAGTAa\TCTGTCCTCAAAAAAAAA|VTCTGCAAAGCATTACATAGAGTTCTGG : 180 



* 200 * 220 * 240 

LpPEPCe : AAGCAAGTTCCTCCAAATGAACCTTATCGTGTCATACTT6GCGATGTCAGGGATAAACTG 5 240 



* 260 * 280 * 300 

LpPEPCe : TACTATACGCGCGAACGTTCTCGCCACATATTGACAACTGGAATTTCAGACATTCCAGAA : 300 



* 320 * 340 * 360 

LpPEPCe : GNGTCAACTTTTACTAATGTTGAACTGTTTCTGGAACCTCTTGAGCTGTGCTACAGATCC : 360 



* 380 * 400 * 420 

LpPEPCe : TTATCTTNCTGTCGNGACAAANCTATTGCTGANGGAAGCCTTCTTGAT^ : 420 



* 440 * 

LpPEPCe : GNATCNACTTTGTGGGCTTACTCTNGCGAA : 450 



ire 52 Deduced amino acid sequence of LpPHPCe 



* 20 * 40 * 60 

LpPEPCe : VTRAVCIiLARXMAANLYPSQIEDLMPELSMWRCSDELRVRADEVHLSSK^ : 60 



* 80 * . 100 * 120 

LpPBPCe : KQVPPNEPYRVILGDVRDKLYYTRERSRHILTTGISDIPBXSTPTin^LPI, ; 120 



* 140 * 

LpPEPCe : LSXC3CDKXIAXGSLLDPXXXXXTLWAYSXE : ISO 




re 53 Nucleotide sequence of LpPEPCf 



* 20 * 40 * 60 
LpPBPCf : GGGGTGGTGGCCCTIffCTCACCTTGCCTWCCTGTC • ^0 

* 80 * 100 * 120 
LpPBPCf : CACTCCGGGTGACTGTTCaAGGTGAAGTTATTGAGCAGAQCTlTGGC^^ J 120 

* 140 * 160 * ISO 
LpPEPCf : GCTTCAGGACGCTGCAGCGTTTCACAGCTGCTACTCTTOAGCAT^^ • 180 

* 200 * 220 * 240 
LpPEPCf : TTTCACCAAAOCCAGAGTGGCGAGCTCTTCTTGATGAGATGGCTGl^ - 240 

260 * 280 * 300 

LpPEPCf : AATACCGGTCAATCGTCTTCCAAGAACCACGCTTCGTCGAGTATTTCCGCCTTGCAACAC : 300 

* 320 * 340 * 360 
LpPEPCf : CAGAGACAGAGTATGGCAGGATGAATATAGGAAGCAGGCCATCAAAGAGAAAACCAAGTG 360 

* 380 * 400 * 420 
LpPEPCf ; GTGGCATTGAATCACTCCGTGCAATTCCATGGATCTTCGCAT^ ' 420 

* 440 * 460 * 480 
LpPEPCf : ACCTTCCAGTCTGGTTGGGCTTTGGTGGTGCATTCAAGCATATCCTC^ : 480 

* 500 * 520 * 540 
LpPEPCf : GAAATTTCCATATGCTCCAGGAGATGTACAACGAGTGGCCATTTTTCAGGGTCACGATCG : 540 

* 560 * 580 '* 600 
LpPEPCf : ATCTTGTTCAGATGGTGTTCGCCAAGGGTAA^^ ' ^00 

« 620 * 640 

LpPEPCf : TCCTGGTTTCAGAGGAGCTACAGCCACTGGGTGACAAGCTGAGG : 644 



^l^^re 54 Deduced amino acid sequence of LpPHPCf 

* 20 * 40 * • 60 
IipPEPCf : GGGPXHIiAXIiSXPPXTINGSLRVTVQGEVIEQSFGEBHLCFRTLQRFTAATIiEHGPm : 60 

* 80 * 100 * 120 
LpPEPCf : SPKPEWIU^DEMKNnTATEEYRSXVFQEPRFVEYFIOiATPET : 120 

* 140 * 160 * 180 
LpPEPCf : GIESIiiyilPWIPAWTQTRFHLPVWLGPGGAFKHILKKDIRNFHMLQEMYl^ : 180 

* 200 * 

LpPEPCf : LVEMVFAKGITPGIAALYDRLLVSEELQPLGOKLR : 214' 



Figure 55 



Consensus contig nucleotide sequence of TrMDHa 



* . 20 * • 40 * 60 

TrMDHa : GGCTTCTTAAAAACTO^CTAAACTCTTTTCTATTGTTCM : 60 



* 80 * 100 * 120 

TrMDHa : ATGGCCAAAGACCCAGTTCGTGTTCTTGTCyVCTGGTGCTGCAGGAa^AATTGGGTATO : 120 



.* 140 * 160 * ISO 

TrMDHa : CTTGTCCCTATGATTGCTAGGGGAGTGATGCTCGGCCCTGACCAGCCTGTGATCCTCCAC . : 180 



*■ 200 * 220 * 240 

TrMDHa : ATGCTTGACATTCCACCTGCAGCCQAATCACTCSU^CGGTGTTAAAATGGAGTT^ : 240 



* 260 * 280 * 300 

TrMDHa : GCTGCATTCCCTCTTCTTAAAGGAGTTGTT6CTACAACTGATGTGGTTGAGGCATGCACT : 300 



* 320 * 340 * 360 

TrMDHa : GGTGTCAATATTGCCGTTATGGTTGGTGGGTTCCCTAGAAAAGAAGGTATGGAGAGGAAA : 360 



* 380 * 400 * -420 

TrMDHa : GATGTGATGACAT^AAAATGTCTCTATTTACAAGTCTCaWSGCTTCT : 420 



* 440 * 460 * 480 

TrMDHa : GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACC^ : 480 



* 500 * 520 * 540 

TrMDHa : TTGAAGGAATATGCTCCaVTCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC : 540 



* 560 * 580 * 600 

TrMDHa : OVTAACaVGGGCACTAGGTCaAATTTCTGAAAGACTAAACGTTGAAGTOT : 600 



* 620 * 640 * 660 

TrMDHa ! AATGTTATAATATGGGGGAAATNATTCATaU\CTC7ATACCCTGira3TNAACCA : 660 



TrMDHa : CGTTAAAATCTCCT : 674 



^^^^Iire 56 Deduced amino acid sequence o£ TrMDHa 

* 20 ' * 40 * 60 

TrMDHa : MAIODPVRVLVTGAAGQIQYAIiVPMIARGVMLGPDQPVILHMIJDIPPAABSLNGV^^ : 60 



* 80 * 100 * 120 

TrMDHa : J^PIiLKGWATTDVVBACTGVNIAVMVGGFPMEGMEWODVMTK^ : 120 



* 140 * 160 * 180 

TrMDHa : AAANCK^^:lWANPANTNALIl^YAPSIPEKNISALTRIlDH^^^ s 180 



• * 200 
TrMDHa : NVIIWGKXFINSIPXCXPXNR : 201 



!^^re 57 Nucleotide sequences o£ nucleic acid fragments contributing 
onsensus contig Bec[uence TrMDHa 



to the 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHag 

TrMDHa? 

TrMDHaS 

TrMDHa9 

TrMDHal 0 

TrMDHall 




60 
59 
57 
57 
55 
54 
45 
45 
41 
41 
41 



80 



100 



120 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHae 

TrMDHa7 

TrMDHaS 

TrMDHaS 

TrMDHal 0 

TrMDHall 



atggccaaagacccagttcgtgttcttgtc^ctggtgctgcaggacaaiqttgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaaSttgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaalqttgggtatgct 
atggccIaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 
atggccBaagacccagttcgtgttcttgtHcctggtgctgcaggacaaattgggtatgct 
atggccIaagacccagttcgtgttcttgtBactggtgctgcaggacaa.Bttgggtatgct 
atggccJIaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 
atggccaaagacccagttcgtgttcttgtcactggtgctgcaggacaaattgggtatgct 



120 
119 
117 
117 
115 
114 
104 
103 
. 59 
100 
101 



140 



160 



180 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHa5 

TrMDHae 

TrMDHa7 

TrMDHaS 

TrMDHa9 

TrMDHalO 

TrMDHall 



cttgtccctatgattgctaggggagtgatgctcggncctgaccai-jmctgtgatcctncac 
ctggtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccao 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 
cttgtccctatgattgctaggggagtgatgctcggccctgaccagcctgtgatcctccac 



180 
179 
177 
177 
175 
174 
164 
163 
159 
160 
161 



200 



220 



240 



TrMDHal 

TrMDHa2 

TrMDHaS 

TrMDHa4 

TrMDHaS 

TrMDHa6 

TrMDHa7 

TrMDHaS 

TrMDHa9 

TrMDHalO 

TrMDHall 



ATGCTTGACATTgCACCTGgAG 

ATGCTTGACATgcCACCTGCAGCCGAATCACTgAACGGTGT^iAJAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACT§AACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 
ATGCTTGACATTCCACCTGCAGCCGAATCACTCAACGGTGTTAAAATGGAGTTGGTGGAT 



202 
239 
237 
237 
235 
234 
224 
223 
219 
220 
221 



:}Hal 
TrMDHa2 
TrMDHaS 
TrMDHa4 
• TrMDHaS 
TrMDHaS 
TrMDHa7 
TrMDHaS 
TrMDHaS 
TrMDHaXO 
TrMDHall 



260 



280 



300 



GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTAC'gACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACTj 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
GCTGCATTCCCTCTTCTTAAAGGAGTTGTTGCTACAACTGATGTGGTTGAGGCATGCACT 
f:;PTnra.TT("r:r:Tr!TTCTTAAAGGAGTTGTTGCTAC7VACTGA TGTGGTTGAGGCATGCACT 



299 
297 
297 
295 
2 94 
284 
283 
279 
280 
281 



320 



340 



360 



TrMDHal 

TrMDHa2 

TrMDHaS 

TrMDHa4 

TrMDHaS 

TrMDHa6 

TrMDHa7 

TrMDHaS 

TrMDHa9 

TrMDHal 0 

TrMDHall 



GG'GGTCAATATTGCCGTTATGGTTGGgGGGTTCCCTAGAAAAGAAGGTATGGAGAGGAAA 

GGTGTCAATATTGCCGTTATGGTTGGTGGGTTCCCTAGAAAAG?lAGGTATGGAGAGGAAA 

GGTGTCAATATTGCCGTTATGGTTGGTGGGTTCCCTAGAAAAGAAGGTATGGAGAGGAAA 

GGTGTCAATATTGCCGTTATGGTTGGTGGGTTCCCTAGAAAAGAAGGTATGGA^ 

GGTGTWAATATTGgCG§TATGGgTGGgGGGTTgCNTAiMA§^7\gA7^^ 

ggtgtcaatattgccgttatggttggtgggttccctagaaaagaaggtatggagaggaaa 
ggtgtcaatattgccgttatggttggtgggttccctagaaaagaaggtatggagaggaaa 
ggtgtcaatattgccgttatggttggtgggttccctagaaaagaaggtatggagaggaaa 
|ggtgtcaatattgccgttatggttggtgggttccctagaaaagaaggtatggagaggaaa 
hr;tntraatattgccgttatggttggtgggttccctanaaa agaangtatggagaggaaa 



359 
357 
357 
355 
344 
344 
343 
339 
340 
341 



380 



400 



420 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHa6 

TrMDHa7 

TrMDHaS 

TrMDHa9 

TrMDHalO 

TrMDHall 



GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT| 
GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 
GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 
GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 



GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 
GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTG?iAAAACAT 
GATGTGATGACAAAAAATGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 
GATGTGATGACAAAAT^TGTCTCTATTTACAAGTCTCAGGCTTCTGCCCTTGAAAAACAT 
GATGTGATGAcBAAAAATGTCTCTATTTACAAGTCTgASGCTTf^TGNCCTT^^ 



419 
417 
417 
415 

404 
403 
399 
400 
400 



44 0 



'460 



480 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHa6 

TrMDHa7 

TrMDHaS 

TrMDHa9 

TrMDHalO 

TrMDHall 



GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
^CTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 



GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
GCTGCTGCA7\ACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 
GCTGCTGCAAACTGCAAGGTTCTTGTTGTTGCCAACCCAGCAAACACCAATGCATTGATC 

gctgctgcaaactgcaaggttcttgttgttgncaacccaScaa acaccaatgcattgatc 



^^^^ 



tMDHal 
TrMDHa2 
TrMDHa3 
TrMDHa4 
TrMDHaS 
TrMDHa6 
TrMDHa? 
TrMDHaS 
TrMDHaS 
TrMDHalO 
TrMDHall 



500 



520 



540 



TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTC CATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 



TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATCCATTCCTGAGAAAAACATTTCTGCTTTGACTAGATTGGAC 
TTGAAGGAATATGCTCCATNCATTCCTGAHAAAAACATTTNTGCTTTGACTAGATTG^^ 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHa5 

TrMDHae 

TrMDHa? 

TrMDHaS 

TrMDHaS 

TrMDHalO 

TrMDHall 



560 



580 



600 



CATAACAGGGCACTgGGTCA 
CATAACAGGGCACTAGGTCAAATTTCTGAA 
CATAACAGGGCACTAGGTCAAATTTCTGAAAGACTAAA 

CATAACAGGGCACTAGGTCAAATTTCTGAAAGACTAAACGTTGAAGTTTCTGATGTGAAA 



CATAACAGGGCACTAGGTCAAATTTCTGAAJ^GAC, 

CATAACAGGGCACTAGGTCAAATTTCTGAAAGACTAMCGTTGAAGTTTCTGATGTGAAA 

CATAACAGGGCACTAGGTCAAATTTCTGAAAGACTAAACGTTGAAGTTTCTGATGTGSj 

CATAACAGGGCACTAGGTCAAATTTCTGAAAGACTAAACGTTGAAGTTTCTGATGTGAAA] 
CATAACAGGGCACTAGG.SCAAATTTNTGAAAgACTAAACGTTGAAGTTTM^ 



620 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHa6 

TrMDHa? 

TrMDHaS 

TrMDHaS 

TrMDHalO 

TrMDHall 



640 



660 



AATGTTAT 



AATG TT AT AJ!^TGTG GG 



AATGTTATAATjGTG 

aatgttatBatatgggggaaatnattcatcaactcaataccctgntgtnaaccacncaac 



606 



599 

594 
639 



TrMDHal 

TrMDHa2 

TrMDHa3 

TrMDHa4 

TrMDHaS 

TrMDHae 

TrMDHa? 

TrMDHaS 

TrMDHa9 

TrMDHalO 

TrMDHall 



cgttaaaatctcct 



653 



^^^^^e 58 Consensus contig nucleotide sequence of TrMDHb 

* 20 * 40 * 60 

TrMDHb : TrCTCCCJ^miATCmOM^ : 60 



* 80 * 100 * 120 

TrMDHb : TCTCraAAOU^AAACTGTTCTTCCTCTCTTAATCTTCCCTGT^ : 120 



* 140 * 160 ' * 180 

TrMDHb : TCAAAAATGGCCyVAAGACCCAGTTCGTGTTCTCGTCACrGGTGCTGCAGGGCAAATTGGT : 180 



* .200 ♦ 220 * 240 

TrMDHb : . TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC : 240 



* 260 * 280 * 300 
TrMDHb : .CTTCACATGCTTGATATTCCrCCAGCaVGCaVGAGTCATTGAATGG s 300 

♦ 320 * 340 * 360 
TrMDHb : GTCGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAAGCA : 360 



* 380 * 400 * 420 

TrMDHb : TGGACTGGAGTCSUVTATTGOVGTCATGGTTGGTGGATTCCCAAGAAAAGAA s 420 



* 440 * 460 * 480 

TrMDHb s AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACyU^TCCCAGGCTTCTOCCC^^ : 480 



* 500 * 520 * 540 

TrMDHb : AAGCaVTGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA : 540 



* 560 * 580 * 600 

TrMDHb : TTGATCTTGAAGGAATTTGCTCCTITCTATTCCAGAGAAAAACATTTCTTGTT^ : 600 



* 620 * 640 * 660 

TrMDHb : CTTGATO^CAACAGGGCATTGGGCCAAATTTCTGAAAGATTGAATGTT : 660 



* 680 * 700 * 720 

TrMDHb : GTAAAGAATGTCATTATCTGGGGTAATCSVTTOVTaU^CTCAGTATCCTCATGTC^ : 720 



* 740 * 760 * 780 

TrMDHb : GCAACTGTTAACACCCCCGCTGGGGAGAAGCCTGTCCGTGAGCTTGTTTCTGATGACGCC : 780 



* 800 * 820 * 840 

TrMDHb : TGGTTGAATGGAGAATTCATATCTACCGTTCAACyACGTGGTGCTGa^TTATTAAGGCT : 840 



* 860 * -880 * 900 

TrMDHb : AGAAAGCrraCAAGCGCACTATCCGCaXX:TAGCGCTGCTTGC^ : 900 



* 920 * 940 * 960 

TrMDHb : GTTCTTGGAACTCCCCAGGGCACCTTCGTTTCAATGGGAGTGTATTCT : 960 



* 980 * 1000 * X020 
MDHb : AACGTACCAGCTGGACTCATCTATTCATTCCCTGTCACCACTGCTAAT^ : 1020 

* 1040 * 1060 * 1080 
TrMDHb : ATTGTTCAAGGACTTTCAATTGACGAGTTCTCAAGGAAGAAGTTGGACTTGACAGCnX^ : 1080 



* • 1100 * 

TrMDHb : GAGTTATCCGAGGAAAAGAGTTTGGCATACT : 1111 



1 



^l^re 59 Deduced amino acid sequence of TrMDHb 

* 20 • ♦ 40 * 60 

Tr^^DHb : MAKDPVRVLVTGAAGQIGYALVPMIARGVMLGPDQPVIIiHMLDIPPAAES^ : 60 



* 80 * 100 * 120 

TrMDHb : i^PLLKGWATTDVVEACT^VNlAVMVGGFPRKEGMERKDVM^ : 120 



* 140 * 160 * 180 

TrMDHb : AAAWCKVLWANPMmiALILKEPAPSIPEKNISCLTRLDHN^^ : 180 



* 200 * 220 * 240 

TrMDHb : NVIIWGOTISSTQYPDViyiHATVNTPAGBKPVRELVSDDAWI^ : 240 



* 260 * 280 * 300 

TrMDHb : IiSSALSAASAACTHIMDWVLGTPQGTFVSMGVYSDGSYNVPAGLIYSFPVTTANGEWK^ : 300 



* 320 
TrMDHb : QSLSIDEFSRKKLDLTAEEIiSEEKSIiAy : 32 8 



IHare 60 Nucleotide sequences of nucleic acid fragments contributing to the 
onsensus contig sequence TrMDHb 



TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHbS 

TrMDHbe 

TrMDHb? 

TrMDHb 8 

TrMDHb9 

TrMDHblO 

TrMDHbll 

TrMDHbl2 

TrMDHbl3 

TrMDHb 14 

TrMDHblS 

TrMDHbX6 

TrMDHbl? 

TrMDHbl 8 

TrMDHbl9 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHbSO 

TrMDHb31 

TrMDHb32 



20 



TTCTCCCgiMAATCNWGAAANC 
TTCTCNCAI^JAATCNI\IGAAANC 




80 



100 



120 



rMDHbl 
TrMDHb2 
TrMDHb3 
TrMDHb4 
TrMDHbS 
TrMDHb6 
TrMDHb? 
TrMDHbS 
TrMDHbS 
TrMDHblO 
TrMDHbll 
TrMDHbl2 
TrMDHbl3 
TrMDHbl4 
TrMDHblS 
TrMDHbl6 
TrMDHbl? 
TrMDHblS 
TrMDHblS 
TrMDHb20 
TrMDHb21 
TrMDHb22 
TrMDHb23 
TrMDHb24 
TrMDHb25 
TrMDHb26 
TrMDHb27 
TrMDHb28 
TrMDHb29 
TrMDHbBO 
TrMDHbS 1 
TrMDHb32 



TCT^HASSdAAAACTGTTCTTCCTCTCTTAATCTTCCCTGTXpjG^^ 
TCT^B;u(kgAAAACTGTTCTTCCTCTCTTAATCT^ 

TSSSB?U\CAAAAACTGTTCTTCC|CTCTTAATCTTCCCTGTTCGATTCCTTCg^ 
TCTiflAACAA^^CT-SXTCTTCgTCTCTTAATCTTCgcg^ 

tctBS^^B^aaaactgttcttcctctcttaatcttccctgt^ 

tctSBmaI^aaaactSttcttcStctcttaatcttc 

tsothaacaaaaactyttctts^^ 

TCxl^AACAAAAACTyTTCTTC^TCTCTTAATCTTCgCgGTTCGATT 

tc^HHaacaaaaactgttcttccBctcttaatcttccctgttcgattcctt^^ 

TCTCgflAAcBAAAACTGHTCTTCCTCTCTTAAjJCTTCCCTGTTCGATTCCTTc'cA||TTCT 
TCTCTNAACHAAAACTGTTCTTCCTCTCTTAATCTTCCCTGTTgGATTCCTTCCAgTTCT 
TCTCTHgASoAATVACTGTTCTTCCTCTCTTgATCTTCCCTGTTCGATTCCTTCCAp 
TCTftmAAk^^AA^ 

TCTCtB?VA;5l2;AAAACTGTTCTTCCTCTCTTAATCTTCCCTGTTCGATTCCTTCCA^TTCT 
TCTCTNAACBAAAJ^CTGTTCTTCCTCTCTTBATCTTCCCTGTTgGATTCCTTCCgGTTCT 
TCTEngAACAAAAACTGTTCTTcHcCTCTTAATCTTCCCTGTTCGATTCCTTCiTATTTCT 
TCTCT^AACHA^W\.CTGTTCTTCCTCTCTTAATCTTCCCTGTTgGATTCCTTCCHgTTCT 
TCrHHNAACAAAAACTGTTCTTcBGCTCTTAATCTTCCCTGTTCGATTCCTTCff^^ 

gCTCTNAACAAAAACTGTTCTTCCTCgCTTNATCTTCCCTGTTgpATTCCTTCCgCT 

AAAAACTGTTCTTcHQCTCTTyATCTTCCCTGTTCGATTCCTTC§ATTTCT 
A7UU:^CTG|TCTTCCTCTCTTpjATCTTCCCTGTTCGATTCCT^^ 

AACTGTTCTTCCTCTCTTNATCTTCCCTGTTCGATTCCTTCcBiTTCT 
GW^TTCTTCCTCTCTT^AHcTTCCCTGTTgGATTCCTTCCAgTTCT 
lijGTTCTTCBSCTCTTATjjcTTCCCTGTTCGATTCCTTCgATTTCT 
iTTCCTCTCTTNATCTTCCCTGTXgGATTCCTTCCBGTTCT 
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TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC' 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC| 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC' 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC, 
TATGCACTTGTCCCTATGATTGCTAGGGGAGTGATGCTTGGTCCTGATCAACCTGTGATC; 

tatgcacttgtccctatgattgctaggggagtgatgcttggtcctgatcaacctgtgatc' 
tatScacttgtccctatgattgctaggggagtgatgcttggtcctgatcaacctgtgatc 
tatgcacttgtccctatgattgctaggggagtgatgcttggtcctgatcaacctgtgatc 

ggggagtgatgcttggtcctgatHnacctgtgatc 
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cxplcacatgcttgatattcca^ccbjgcagcagagtcattgaatggagttaagatggagg^ 

cxycacatgcttgatattccktc^gcagcagagtcattgaatggagttaagatggagttg 

cttcacatgcttgatatScctccagcagcagagtcattgaatggagttaaHatggagttg 

cttcacatgcttgatatgcctccagcagcagagtcattgaatggagttaafejatggagttg 

cttcacatgcttgatattcctccagcagcagagtcattgaatggagttaagatggagttg 

CTTCACATGCTTGATAT|3cCTCCAGCAGCAGAGgCATTGAATGGAGTTAASATGGAGTTG 
CTTCACATGCTTGATAT.dcCTCCAGCAGCAGAGTCATTGAATGGAGTTAAyATGGAGTTG 
CTTCACATGCTTGATAT^CCTCCAGCAGCAGAGTCATTGAATGGAGTTAAyATGGAGTTG 
CTTgACATGCTTGATATTjScxICAGMAGgAGAGTgATTGAATGGAGgTAAyATGGAG^^ 

cxgcacatgcttgatattccgccggcagcagagtcattgaatggagttaagatggagttg 
cxxcacaxgcxxgaxaxtccxccagcagcagagxcaxxgaaxggagxxaagaxggagxtg 
cxScacaxgcxxgaxaxxcc§cc|ggcagcagagxcaxxgaaxggagxxaagaxggagxtg 
cxtcacaxgctxgaxaxgccxccagcagcagagxcaxxgaaxggagxxaaisaxggagxtg 
cxxcacaxgcxxgaxaxxcctccagcagcagagxcaxtgaatggagxxaayatggagxtg 
cxscacaxgctxgaxaxxcchcc|cgcagcagagxcaxxg7^xggagxxaagaxggagxtg 
cx^cacaxgctxgaxaxxccycc.ggcagcagagxcaxxgaaxggagtxaagaxggagxxg 

CXXCACAXGCTXGAXAXXCCXCCAGCAGCAGAGXCAXXGAAXGGAGTTAAgAXGGAGXTG 

cxxcacaxgcxxgaxaxxccxccagcagcagagxcaxtgaaxggagxxaagaxggagxtg 
cxtcacaxgctxgaxaxxccxccagcagcagagxcaxxgaaxggagxxaaSaxggagxxg 
cxxcacaxgctxgaxaxxccxccagcagcagagxcaxxgaaxggagxxaayaxggagxxg 
cxxcacaxgcxxgaxaxxccxccagcagcagagxcaxxgaaxggagxxaagaxggagttg 
cxxcacaxgcxxgaxaxxccxccagcagcagagxcaxtgaaxggagxxaaHaxggagxtg 
cxscacaxgctxgaxaxtccsccjcgcagcagagxcaxxgaaxggagtxaagaxggagxtg 
cx^cacaxgctxgaxaxxcca'cc,qgcagcagagxcaxxgaaxggagtxaagaxggagxtg 

CXXCACAXGCTXGAXATTCCXgCAGCAGCAGAGXCAXXGTU^XGGAGXXAAGAXGGAGXXG 

cxxcacaxgctxgaxaxxccxccagcagcagagxcaxxgaaxggagtxaaSaxggagxtg 
cxxcacaxgctxgaxaxxcgxccagcagcagagxcaxxgaaxggagtxaagaxggagxtg 
cttb hcaxgctxg axaxgccxccagcagcagagxcaxxgaaxggagtxaajsaxggagxtg 

NXAXXCCTgcSGCAGCgGAGxHwXXGAAXGGAGHXAAGAXGGAGXTG 
TAXXCCTicbGCAGCAGAGTBWXXGAAXGGAGixAAGAXGGAGXTG 
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G^CGATGCTGNATTi^CACTT^TTAAAGG^G'^'G;G^^ 

GTCGATGCTGCATTTCCACTT'^TTAAAGGTciTGiTGNTACAACTGATGyTG^GAiGN^ 
GTGGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAAGCA 
GTgGATGCTGCATTTCCACTTCTTAAAGGjGGTTGTTGCTACAACTGATGTTGTTGAAGCA 

gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaSgca 
gt,^gatgctgcatttccacttcttaaagg;§gttgttgctacaactgatgttgttgaagca 

G^GGATGCTGCATTTCCACTTCTTAAAGGyGTTGTTGCTACAACTGATGTTGTTGT^ 

G^GGATGCTGCATTTCCACTTCTTAAAGgBjGTTGT^ 

GGGGATGCTGgATT{3SSACTTCTTA@AGG!§^ 

GTCGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACT^ 

GTCGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAGGCA 

gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttga6gca 

GT^GATGCTGCATTTCCACTTCTTAAAGGgGTTGTTGCTACAACTGATGTTGTTGAAGCA 

gtIsgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaagca 

GTCGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGA^GCA 
CTCGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAgGCA 
.GTgGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAAGCA 

IgtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaSgca 

GTGGATGCTGCATTTCCACTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAAGCA 

gt^gatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaagca 
!gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttga§gca 
gt§gatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaagca 
gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaSjGCa 
gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttga6gca 
gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaggcai 
gtSgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaagca 
gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaggca 
gt§gatgctgcatttccacttcttaaagggsttgttgctacaactgatgttgttgaagca 
gtcgatgctgcatttccacttcttaaaggtgttgttgctacaactgatgttgttgaJggca 

iGTCGATGCTGCATTTCCHCTTCTTAAAGGTGTTGTTGCTACAACTGATGTTGTTGAgGCA 
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TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAG TCATGGTTGGTGGATTCCCAAGAAAAGAAGGTA^ 

TGCgCTGg-ABS;CgATAT|[^CHNQSEB|[BBB9BEnX^ 

TGCACTGGAGTCAATATjgGCAGTCATGGTTGGTGGATTCCCAAGAAT^AGAAGGTATGGAW 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCTiATATgGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 

tgcactggagtcaatattgcagtcatggttggtggattcccaagaaaagaaggtatggag 
tgcactggagtcaatattgcagtcatggttggtggattcccaagaaaag?^ggtatggag 
tgcactggagtcaatat|Sgcagtcatggttggtggattccc7^gaaaagaaggtatggag 
tgcactggagtcaatatygcagtcatggttggtggattcccaagaaaagaaggtatggag 

TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGT^AGGTgXGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAJ^GAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 

tgcactggagtcaatatISgcagtcatggttggtggattcccaagaaaagaaggtatggag 

TGCACTGGAGTCAATATgGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTC/iATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTATGGAG 
TGCACTGGAGTCAATATTGCAGTCATGGTTGGTGGATTCCCAAG/JiAAAGAAGGTATGGAG 
TGCACTGGAGTCAATA TTGCAGTCATGGTTGGTGGATTCCCAAGAAAAGAAGGTAT GGAG 
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AGG7U\GGATGTGATG!?^CTAAGAApLjGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGTiAGGATGTGATGHcTAAGAAgGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGSCTAAGAAfGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

aggaaggatgtgatg&taagaa*gtctctatttacaagtcccaggcttc|gccc^^^ 

AGGAAGGATGTGATGyCTAAGAArqGTCTCTATTTACAAGTCCCAGGCTTC^^ 

AGGAAGGATGTgATGTCTAAGAACGTCTCTATTTACAAGTCCCAgGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

AGGAAGGATGTgATGTCTAAGAACGTCTCTATTTACAAGTCCCAgGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGjSCTAAGAAjBGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGgCTAAWAArrGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

AGGAAGGATGTpATGTCTAAGAACGTCTCTATTTACAAGTCCCAHGCTTCTGCCCTTGAA 

AGGAAGGATGTpJ^TGTCTAAGAACGTCTCTATTTACAAGTCCCAyGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGiCTAAGAAigGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

AGGAAGGATGTGATGHCTAAGAAjfGTCTCTATTTACAAGTCCCAGGCTTCTGCCCT^ 

AGGAAGGATGTGATG;^CTAAGANd]GTCTCTATTTACAAW§^ 

AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGSCTAAGAAgGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 

aggaaggatgtjtatgtctaagaacgtctctatttacaagtccc^gcttctgcccttgaa 
aggaaggatgt§^atgtctaagaacgtctctatttacaagtccca^:gcttctgcccttgaa 

AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGSCTAAGAA_gGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATG§CTAAGAAgGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGT^ 
AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
AGGAAGGATGTGATGTCTAAGAACGTCTCTATTTACAAGTCCCAGGCTTCTGCCCTTGAA 
L^G-iAjgGITOGTGATGTCTAAiAACGTCTCTATTTACAAGTCCCAGGCTTCTG 
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AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTglTTGCTAACCCAGCAAAfEACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTgxTGCTAACCCAGCAAArnACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGgTTTGGTTG§,TGCTAACCCAi5cBAACACCAATGCA 

aagcatgctgctgccaactgcaaggttttggttittgctaacccagcaaafflaccaatgca 
aagcatgctgctgccaactgcaaggttttggttEttgctaacccagcaaa[iaccaatgcaI 

AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTalTTGCTAACCCAGCAAAtACCAATGC;^ 



aagcatgctgctgccaactgcaaggttttggttgttgctaacccagcaaacaccaatgca 
aagcatgctgctgccaactgcaaggttttggttgttgctaacccagcHaacaccaatgca 
aagcatgctgctgccaactgcaaggttttggttgttgctaacccagcaaacaccaatgca 

AAGCATGCTGCTGCCAACTGCAAGGTTTTGG TTgTTGCTAACCCAG CAAATiiACCAATGCAl 

aagcatgctgctgccaactgcaaggttttggBB^BCBBBBBBSBB^^BI^B 

AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 

aagcatgctgctgccaactgcaaggttttggttgttgctaacccagcaaacaccaatgca 

AAGCATGCTGCTGCCAACTGCAAGGiTTTGG|T|TTGCTAACCCAi?CAAAilACCAATGCA 

aagcatgctgctgccaactgcaaggttttggttgttgctaacccagcHaacaccaatgca 

AAGCATgCTG CTGCCAACTGCAAGGTTTTGGTTgTTG CTAACCCAGCAAAmACCAATGCA 

AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTT|TTGCTAACCCAGCAAAffiACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
.zU\GCATGCTGCTGCCAACTGCAAGGTTTTGGTT|TTGCTAACCCAGCAAAmACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCAAGCTGCTGCCAACTGCAAGGTTTTGGTTSTTGCTAACCCAGCAAASiACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACCAATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTTTGGTTGTTGCTAACCCAGCAAACACC7VATGCA 
AAGCATGCTGCTGCCAACTGCAAGGTTT TGGTTGTTGCTAACCCAGCAAArAPraflTnrn 
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ttgatcttgaaggaptttgctccatctattccagagaaaaacatttcla.gq'tttgactaga 
ttgatcttgaaggagtttgctc catct attccagagaaaaacatttc.teqtttgactaga 

ttgatcttcgaggaat^gct " 

ttgatcttgaaggastttgctccatctattccagagaaaaacatttci^ggtt^ 
ttgatcttgaaggaJ^tttgctccatctattccagagaaaaacattto^gcItttgactaga 

TTGATCTTGAAGGAGTTTGCTCCATCTATTCCAGAGAAAAACATTTcjAGGTTTGACTAGA 



TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTT.gGACTAGA 
TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 
TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 
TTGATCTTGAAGGAGTTTGCTCCATCTATTCCAGAGAAAAACATTTCAGOTTTGACTAGA 



TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 
TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 
XTGATCTTGAAGGAgTTTGCTCCATCTATTCCAGANAAAAACATTTC^gTTTG 

ttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 
ttgatcttgaaggaStttgctccatctattccagagaaaaacatttcSgotttgactaga 



jttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 
ttgatcttgaagga^tttgctccatctattccagagaaaaacatttc^gqtttgactaga 
ttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 
ttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 
ttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 
ttgatcttgaaggagtttgctccatctattccagagaaaaacatttqaggtttgactaga 

TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTC TTCT 

ttgatcttgaaggaStttgctccatctattccagagaaaaacatttcSggtttgactaga 

TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 

ttgatcttgaaggaatttgctccatctattccagagaaaaacatttcttgtttgactaga 

TTGATCTTGAAGGAATTTGCTCCATCTATTCCAGAGAAAAACATTTCTTGTTTGACTAGA 

ttgatcttgaaggaatttgctccatctattgcagagaaaaacatttcttgtttgactaga! 



cTTGATCAcBBB&BBBB[^B^BEflSBII& 

cttgatcacaacagggcattgggccaaatttct gaaagI 

cttgatcacaacagggcattgggcc/iaatttcthj^h 



CTTGATCACgj^^^^^^^^^^^^H 
CTTGATCAC^gj^BBB^^miimQH 

cttgatcacaacagggcattgggccaaatttI 
cttgatcacaacagggcattgggccaaattH 




TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHbB 

TrMDHbS 

TrMDHb? 

TrMDHbB 

TrMDHbS 

TrMDHbl 0 

TrMDHbll 

TrMDHbl2 

TrMDHbl3 

TrMDHbl4 

TrMDHblB 

TrMDHb 16 

TrMDHbl? 

TrMDHblS 

TrMDHblS 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHbB 0 

TrMDHb31 

TrMDHb32 



cttgatcacaacag 
cttgatcacaacagggcattgggccaaatttctgaaagattgaat 



cttgatcacaacagggcattgggccaaatttctgaaag 
cttgatcacaacagggcattg 



cttgatcacaacagggcattgggccaaatttctgaaagattg 
cttgatcacaacagggcattgggccaaatttctgaaagattgaat:a;ttcaagtttctgat; 
cttgatcacaacagggcattgggccaaatttctgaaag 
gttgatcacaacagggcattgggccaaat 

cgtgatcacaacagggcattgggccaaatttctgaaagattgaatgttcaagtttctgatj 
cttgatcacaacagggcattgggccaaatttctgaaagattgaatSttcaagtttctgat' 
cttgatcacaacagggcattgggccaaatttctgaaagattgaatgttcaagtttc _ _ 
cttgatcacaacagggcattgggccaaatttctgaaagattgaatSttcaagtttctgat 
cttgatcacaacagggcattgmgccaaatttctgaaagattgaatgtjecaagtttctgat 
cttgatcacaacagggcattgggccaaatttctgaaagattgaatgtIccaagtttctgat 
cttgatcacaacagggcattgggccaaatttctgaaagattgaatgttcaagtttctgat 
cttgatcacaacagggcattgggccaaatttctgaaagattgtvatgttcaagtttctgat 



573 
603 

591 
571 

585 
599 
568 
558 
586 
583 
573 
453 
405 
402 
244 
244 




TrMDHbl 

TrMDHb2 

TrMDHba 

TrMDHb4 

TrMDHbS 

TrMDHbe 

TrMDHb? 

TrMDHbS 

TrMDHbS 

TrMDHblO 

TrMDHbll 

TrMDHblS 

TrMDHbl3 

TrMDHbl4 

TrMDHblS 

TrMDHbl6 

TrMDHbl? 

TrMDHblS 

TrMDHbl9 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDin52 7 

TrMDHb28 

TrMDHb29 

TrMDHbS 0 

TrMDHbS 1 

TrMDHb32 



680 



700 



720 



GTAAAGAATGT 



610 



GTAAAGAATGTCATTATCTGGGGTAATCATTCATCAACTCAGTATCCTGATGTCAACCAT 



646 



513 
465 
462 
304 
304 



GTAAAGAATGTCATTATCTGGGGTAATCATTCATCAACTCAGTATCCTGATGTCAACCAT 
GTAAAGAATGTCATTATCTGGgGTAATCATTCATCAACTCAGlATCCTGATGTCAACCAT 
GTAAAGAATGTCATTATCTGGGGTAATCATTCATCAACTCAGTATCCTGATGTCAACCAT 
GTAAAGAATGTCATTATCTGGGGTAATCATTCATCAACTCAGTATCCTGATGTCAACCAT 
GTAAAGAATGTCATTATCTGGGGTT^TCATTCATCAACTCAGTATCCTGATGTCAACCAT 




TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHbS 

TrMDHbe 

TrMDHb? 

TrMDHbe 

TrMDHb9 

TriyiDHblO 

TrMDHbll 

TrMDHbl2 

TrMDHbl3 

TrMDHbl4 

TrMDHblS 

TrMDHb 16 

TrMDHbl? 

TrMDHblS 

TrMDHblS 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHb30 

TrMDHbS 1 

TrMDHb32 



740 



760 



780 



GCAACTGTTAACACCCCCGCTGGGGAGAAGCCTGTCCGTGAGCTTGTTTCTGATGACGCC 



706 



562 
515 
522 
364 
364 



GCAACTGTTAACACCCCCGCgGGGGAGAAGCCTGTCCGTGAgCTTGTTTg^^^^^^H 
GCAACTGTTAACACCCgCGCTGjgSrGAGAAGCCTGj^CCGTGAGCTpGTTTC^^^HI^H 

GCAACTGTTAACACCCCCGCTGGGGAGAAGCCTGTCCGTGAGCTTGTTTCTGATGACGCC 
GCAACTGTTAACACCCCCGCTGGGGAGAAGCCTGTCCGTGAGCTTGTTTCTGATGACGCC 
GCAACTGTTAACACCCCCGCTGGGGAGAAGCCTGTCCGTGAGCTTGTTTCTGATGACGCC 




800 



820 



. TrMDHbl 
TrMDHb2 
TrMDHb3 
TrMDHb4 
TrMDHbS 
TrMDHb6 
TrMDHb? 
TrMDHbS 
TrMDHb9 
TrMDHblO 
TrMDHbll 
TrMDHb 12 
TrMDHb 13 
TrMDHba4 
TrMDHblS 
TrMDHbie 
TrMDHbl7 
TrMDHblS 
TrMDHb 19 
TrMDHb20 
TrMDHb21 
TrMDHb22 
TrMDHbS 3 
TrMDHb24 
TrMDHb25 
TrMDHb26 
TrMDHb27. 
TrMDHb28 
TrMDHb29 
TrMDHbS 0 
TrMDHb31 
TrMDHbS 2 



840 



TGGTTGAATGGAGAATTCATATCTACCGTTCAACAACGTGGTGCTG 



752 



TGGTTGAATGGAGAATTCATATCTACCGTTCAACAACGTGGTGCTGCAATTATTAAGGCT 
TGGTTGAATGGAGAATTCATATCTACCGTTCAACAACGTGGTGCTGCAATTATTAAGGCT 
TGGTTGAATGGAGAATTCATATCTACCGTTCAACAACGTGGTGCTGCAATTATTAAGGCT 




860 



880 



900 



TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHb5 

TrMDHbe 

TrMDHb7 

TrMDHbS 

TrMDHb9 

TrMDHbl 0 

TrMDHbll 

TrMDHbl2 

TrMDHbl 3 

TrMDHbl4 

TrMDHbl 5 

TrMDHbl 6 

TrMDHbl? 

TrMDHbl 8 

TrMDHbl9 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHb30 

TrMDHb31 

TrMDHb32 



AGAAAGCTTTCAAGg 



AGAAAGCTTTCAAGCGCACTATCCGCTGCTAGCGCTGCTTGCGACCACATTCGCGATTGG 
AGAAAGCTTTCAAGCGCACTATCCGCTGCTAGCGCTGCTTG CGACCACATTCGCGATTGG 



598 
484 
484 




920 



TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHbS 

TrMDHbS 

TrMDHbV 

TrMDHbS 

TrMDHb9 

TrMDHbl 0 

TrMDHbll 

TrMDHbl2 

TrMDHbia 

TrMDHbl4 

TrMDHblS 

TrMDHbl 6 

TrMDHbl? 

TrMDHbl 8 

TrMDHbl9 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDUb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHbS 0 

TrMDHb31 

TrMDHbS 2 



940 



960 



GTTCTTGGAACTCCCCAGGGCACCTTCGTTTCAATGGGAGTGTATTCTGATGGTTCTTAC 
GTTCTTGGAACTCCCCAGGGCACCTTCGTTTCAATGGGAGTGTATTCTGATGGTTCTTAC 




TrMDHbl 

TrMDHb2 

TrMDHbS 

TrMDHb4 

TrMDHbS 

TrMDHbe 

TrMDHb? 

TrMDHbS 

TrMDHbS 

TrMDHblO 

TrMDHbl 1 

TrMDHbl2 

TrMDHbl3 

TrMDHbl4 

TrMDHblS 

TrMDHbl6 

TrMDHbl? 

TrMDHblS 

TrMDHblS 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHbao 

TrMDHbS 1 

TrMDHbS 2 



980 



1000 



1020 



603 
'604 



aacgtaccagctggactcatctattcattccctgtcaccactgctaatggggaatggaaH 
aacgtaccagctggactcatctattcattccctgtcaccactgctaatggggaatggaaS 




1040 



1060 



TrMDHbl 

TrMDHb2 

TrMDHb3 

TrMDHb4 

TrMDHbS 

TrMDHbe 

TrMDHb? 

TrMDHbS 

TrMDHb 9 

TrMDHblO 

TrMDHbl 1 

TrMDHbl2 

TrMDHbl3 

TrMDHbl 4 

TrMDHblS 

TrMDHbl 6 

TrMDHbl? 

TrMDHbl 8 

TrMDHblS 

TrMDHb20 

TrMDHb21 

TrMDHb22 

TrMDHb23 

TrMDHb24 

TrMDHb25 

TrMDHb26 

TrMDHb27 

TrMDHb28 

TrMDHb29 

TrMDHbS 0 

TrMDHbS 1 

TrMDHbS 2 



1080 



ATTGTTCAAGGACTTTCAATTGACGAGTTCTCAAGGAAGAAGTTGGACTTGACAGCTGAA 



664 




TrMDHbl 
•TrMDHb2 
TrMDHbB 
TrMDHb4 
TrMDHbS 
TrMDHbS 
TrMDHb? 
TrMDHbS 
TrMDHbS 
TrMDHb XO 
TrMDHbll 
TrMDHbl2 
TrMDHbl3 
TrMDHbl4 
TrMDHblS 
TrMDHbie 
TrMDHbl? 
TrMDHblS 
TrMDHbl9 
TrMDHb20 
TrMDHb21 
TrMDHb22 
TrMDHb23 
TrMDHb24 
TrMDHb25 
TrMDHb26 
TrMDHb27 
TrMDHb28 
TrMDHb29 
TrMDHbS 0 
TrMDHbS 1 
TrMDHbS 2 



1100 



GAGTTATCCGAG GAAAAGAGTTTnnra-ra 



695 



^B^ie 61 Consensus contig nucleotide sequence of TrMDHc 



* 20 * 40 * 60 

TrMDHc : AT^GNOAATTGGAATATACGAa^CTCCATTCCATACrTCCATTCCNTACT^^ : 60 



* 80 * 100 * 120 

IlrMDHc I GCTCTCTCTCTCTTTATTCTCGAAAAGCTTTTTCAGCCAACAACGGAGAGAATTATGAGG : 120 



* 140 * 160 * 180 

TrMDHc : Ca3TCGATGCTCAGATCCGTCC»UlTOVGCCGTCTCCCGCGCCTCTTCT»CCTAACCC^ : 180 



* 200 * 220 * 240 

TrMDHc : CGTGGCTATGCTACCGAACCAGTTCCAGAACGCAAGGTGGCCATTCTCGGCGCTGCCGGC : 240 



* 260 * 280 * 300 

TrMDHc : GGGATCGGCCAGCCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCT : 300 



* 320 * 340 * 360 

TrMDHc : CTTTATGATATTGCTGGAACCCCTGGTGTCGCCGCTGATGTCaVGCavCATa^ : 360 



*. 380 * 400 * 420 

TrMDHc : TCTGAGGTAACTOGGTATGCAGGTGAAGAAGAGCTTOGAAAAGCTTTGGAGGGTGCTGAT : 420 



* 440 * 460 * 480 

TrMDHc : GTTGTTATAATTCCTGCTGGTGTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTC : 480 



* 500 * 520 * 540 

TrMDHc : AATATTAACGCTGGCATTGTOU^GTCACTTGCCACro : 540 



* 560 * 580 * 600 
TrMDHc : GCCCTTGTTAACATGATAAGCTVACCCTGTGAACTCCACCGTTCCCATTGCTGCA^ : 600 

* 620 * 640 * 660 
TrMDHc : TTCAAGAAGGCAGGGACATATGACGAGAAGAGATTGTTTGGGGTTACAACCCTTGATGTA : 660 



* 680 * 700 * 720 

TrMDHc : GTCAGGGCAAAAACTTTCTATGCCGGGAAAGCTAAAGTTCCyiGTTGCCGAGG : 720 



* 740 * 760 * 780 

TrMDHc : CCTGTTATAGQAGGCCATGCAGGAGTTACTATTCTTCCyVTTATTTTNTC^ : 780 



* 800 * 820 * 840 

TrMDHc : C^GCCAATCTGGGTGATQATACCCTTAAGGNTTTAACGGNANGGACACAAGATGGAGGA : 840 



* 660 * 880 * 900 

TrMDHc : ACAGAAGTTGNGACCGCCAAGGCTGGAAAGGGTTCTGCAACTTTGTCAATGGCTTATGCT : 900 



*^ ' 920 * 940 * 960 

TrMDHc : GGAGCCATATTTGCTGATGCTNGCCTCAAAGGNCTGAATGGAGTTCCAGATGTTATTGAG : 960 



* 980 * 1000 * 1020 

TrMDHc : TGCTCATATGTGCTATCCJWlTATCATCTCTGACCTTCCTraCT^ : 1020 



* 1040 * 1060 * 1080 

TrMDHc ; ATTGGGAAGAATGGTGTGGAAGAAATTCTGGGCTTAGGTTCTCTCACAGATTO : 1080 



* 1100 * . 1120 * 1140 

TrMDHc : CAAGGCCTTGAAAACCTCAAGGCTGAACTCa^TCATCTATTGAAAAGGGJ^ : 1140 



* 1160 * 1180 * 1200 

TrMDHc : GCCTCCCAGTAATCGAACATGTCATAO^TTACTGGATTTTTCCATTTAGAACCAGATC^A : 1200 



* 1220 * 1240 * 1260 

TrMDHc : ATTTTGOVAATTCAGAACa^TTGTTTGTAATGTTGCCGGTAGGTATACCCCTAGATT^ : 1260 



* 1280 * 1300 * 1320 

TrMDHc i TAAGTAAATCTGCGAGAGGAGTTTATTGCTGCAGGGACTGAAATrAAAACaiGl^ : 1320* 



* 1340 * 1360 * 1380 

TrMDHc : TTGGCCTTTCCATTCGTAATGGCCCTTCATTGTTGa^TGNTTTC^ : 1380 



* 1400 

TrMDHc : GGGTGNTGGNCANCGATACACANCCCCC : 1408 



^^(lle 62 Deduced amino acid sequence of TtMDKc 



* - 20 * * 40 * 60 

TrMDHc : MRPSMtjRSVQSAVSiyVSSHLTRRGyATBPVPERKVAILGAAGGIGQPLSM : 60 



* 80 * 100 * 120 

TrMDHc : IiSLYDIAGTPGVAADVSHlNSRSEVTGYAGEEELGKMiEGADWIlPAGVPRKPGOT : 120 



* 140 * 160 * 180 

TrMDHc : LFNINAGIVKSLATAISKYCPHALVimiSNPWSTVPIAAEVFI^ : 180 



* 200 * 220 * 240 

TrMDHc : DVVRAKTPYAGKAKVPVAEVNVPVIGGHAGVTILPLPXQATPQANIiGDDTI/KXLT r 240 



* 260 * 280 * 300 

TrMDHc : GGTEVXTAKAGKGSATLSMAYAQAIFADAXIiKXLNGVPDVIECSYVQSNIISDIiPPPASK : 300 



* 320 * 340 

TrMDHc : VRIGKNGVEEILGLGSLTDFEQQGDENIjKAEIiiCSSIEKGIKFASQ : 345 



^^Pte 63 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrMDHc 



TrMDHcl 
TrMDHc2 
TrMDHc3 
. TrMDHc4 
TrMDHcS 
TrMDHc 6 
TrMDHc? 
TrMDHcS 
TrMDHcS 
TrMDHc 10 
TrMDHc 11 
TrMDHc 12 : 
TrMDHc 13 
TrMDHc 14 
TrMDHc 15 
TrMDHcie 
TrMDHcl? 




TrMDHcl 

TrMDHc2 

TrMDHc 3 

TrMDHc4 

TrMDHcS 

TrMDHcS 

TrMDHc? 

TrMDHcS 

TrMDHcS 

TrMDHc 10 

TrMDHc 11 

TrMDHcl2 

TrMDHcl3 

TrMDHc 14 

TrMDHc 15 

TrMDHc 16 

TrMDHcl? 




140 



TrMDHcl 
TrMDHc 2 
TrMDHc 3 
TrMDHc4 ' 
TrMDHcS 
TrMDHc 6 
TrMDHc? 
TrMDHcS 
TrMDHcS 
TrMDHc 10 
TrMDHc 11 
TrMDHc 12 
TrMDHc 13 
TrMDHc 14 
TrMDHc 15 
TrMDHc 16 : 
TrMDHcl? ; 



160 



180 



atgctcagatccgtccaatcagccgtpjJtcccgcgcctcBtctcacctaacccgccgYggc^^^ 
atgctcagatccgtccaatcagccgt^'tcccgcgcctcgtctcacctaacccgccgtggctat 
atgctcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 

ATGCTCAGATCgGTCCAATCAGCCGT§TCCCGCGCCTCgTCTCACCTAACCCGCCGTGGCTAT 

atgjfxcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 
atg[ijtcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 
atg[gtcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 
atgctcagatccgtccaatcagccgtStcccgcgcctc||tctcacctaacccgccgtggctat 
atgHtcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 
atg|tjtcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 
atggjtcagatccgtccaatcagccgtctcccgcgcctcttctcacctaacccgccgtggctat 

ATGCTCAGATCjTpTCCHATCAGCCGTSTCCCGCGCCTCGTCTCACCTAACCCGCCGTGGgTAT 
ATGCTCAGATC(i]GTCCAATCAG CCGTiTCCCG.SGCCTC;|TCTCACCTAACCCGCCGTGG'GTAT 




200 



220 



240 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHc6 

TrMDHc? 

TrMDHcS 

TrMDHc 9 

TrMDHclO 

TrMDHc 11 

TrMDHcl2 

TrMDHc 13 

TrMDHc 14 

TrMDHc 15 

TrMDHc 16 

TrMDHcl? 



GCTACCGAACCAGTTCCAGAACGCAAGGTGGCCATTCTCGGffiGCTGCCGGCGGGATCGGftiCAG 

gctaccgaaccagttccagaacgcaaggtggccattctcggagctgccggcgggatcgg^cag 
gctaccgaaccagttccagaacgcaaggtggccattctcggcgctgccggcgggatcggccag 
gctaccgaaccagttccagaacgcaaggtggccattctcggegctgccggcgggatcggScag 
gctaccgaaccagttccagaacgcaaggtggccattctcggcgctgccggcgggatcggccag 
gctaccgaaccagttccagaacgcaaggtggccattctcggcgctgccggcgggatcggccag 
gctaccgaaccagttccagaacgcaaggtggccattctcggcgctgccggcgggatcggccag 

GCTACCGAACCAGTTCCAGAACGCA§GGTGGCCATTCTCGGgGCTGCgGGCGGGATCGGgcAG 
GCTACCGAACCAGTTCCAGAACGCAAGGTGGCCATTCTCGGCGCTGCCGGCGGGATCGGCCAG 
GCTACCGAACCAGTTCCAGAACGCAAGGWGGCCATTCTCGGCGCTGCCGGCGGGATCGGCCAG 
GCTACCGAACCAGTTCCAGAACGCAAGGTGGCCATTCTCGGCGCTGCCGGCGGGATCGGCCAG 
GCTACCGAACCAGTTCCAGAACGCAAGGTGGCCATTCTCGGCGCTGCgGGCGGGATCGGCCAG 
GCTACCGAACCAGTTCCAGAACGCAAGGNGGCCATTCTCGG5iGCTGCCGGCGGGATCGG!ScAG 



260 



280 



300 



TrMDHcl 

TrMDHc 2 

TrMDHc 3 

TrMDHc4 

TrMDHcB 

TrMDHc 6 

TrMDHc? 

TrMDHc 8 

TrMDHc 9 

TrMDHclO 

TrMDHcll 

TrMDHcl2 

TrMDHc 13 

TrMDHcl4 

TfMDHclS 

TrMDHCl6 

TrMDHcl? 



CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 
CCTCTCTCTCTTCTCATGAAGCTCAACCCTCTCGTTTCAACCCTATCTCTTTATGATATTGCT 

cctctctctcttctcatgaagctcaaccctctcgtttcaaccctatctctttatgatattgct 
cctctctctcttctcatgaagctcaaccctctcgtttcaaccctatctctttatgatattgct 
cctctctctcttctcatgaagctcaaccctctcgtttcaaccctatctctttatgatatrgct 
cctctctctcttctcatgaagctcaaccctctcgtttcaaccctatctctttatgatattgct 
cctctctctcttctcatgaagctcaa|cctctcgtttcaaccctatctctttatgatattgct 
cctctctctcttctcatgaagctcaaccctctcgtttcaaccctatctctttatgatattgct 



311 
308 
294 
280 
27? 
276 
279 
278 
276 
275 
237 
234 
237 



320 



340 



360 



TrMDHcl 

TrMDHc 2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHc 6 

TrMDHc? 

TrMDHcS 

TrMDHc9 

TrMDHclO 

TrMDHcll 

TrMDHc 12 

TrMDHc 13 

TrMDHc 14 

TrMDHclS 

TrMDHcl6 

TrMDHcl? 



GGAACCCCTGGTGTCGCCGCTGATGTCAGCCACATCAACTCCAGATCTGAGGTAACTGGGTAT 
GGAACCCCTGGTGTCGCCGCTGATGTCAGCCACATCAACTCCAGATCTGAGGTAACTGGGTAT 
GGAACCCCTGGTGTCGCCGCTGATGTCAGCCACATCAACTCCAGATCTGAGGTAACTGGGTAT 
GGAACCCCTGGTGTCGCCGCTGATGTCAGCCACATCAACTCCAGATCTGAGGTAACTGGGTAT 

ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaacccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
ggaac ccctggtgtcgccgctgatgtcagccacatcaactccagatctgaggtaactgggtat 
gljgtgtcgcc gctgmgtcagccacatcaactccm^agctgahgtaactgggtat 
gStgatgtHSgccBcatBaactccHgatctgaggtaactgggtat 



374 
371 
35? 
343 
340 
339 
342 
341 
339 
338 
300 
297 
300 
54 
41 




80 



400 



420 



440 



TrMDHcl 

TrMDHc2 

TrMDHcS 

TrMDHc4 

TrMDHcS 

TrMDHc6 

TrMDHc? 

TrMDHcS 

TrMDHcS 

TrMDHc 10 

TrMDHCll 

TrMDHcl2 

TrMDHc 13 

TrMDHc 14 

TrMDHclS 

TrMDHcl 6 

TrMDHcl? 



GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGTi 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCgGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCpGGTl 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCjCGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCgGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCj3GGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCpGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCgGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGGT 
GCAGGTGAAGAAGAGCTTGGAAAAGCTTTGGAGGGTGCTGATGTTGTTATAATTCCTGCTGG1 



460 



480 



500 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHc 6 

TrMDHc? 

TrMDHcS 

TrMDHcS 

TrMDHclO 

TrMDHCll 

TrMDHc 12 

TrMDHc 13 

TrMDHc 14 

TrMDHclS 

TrMDHc 16 

TrMDHcl? 



GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG^ 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG, 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTT||AATATTAAgGCTGGCATTGTCAAG' 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTgAAG 
GTGCCCAGAAAGCCTGGAA.TGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 
GTGCCCAGAAAGCCTGGAATGACTCGTGATGATCTTTTCAATATTAACGCTGGCATTGTCAAG 



520 



540 



560 



TrMDHcl 
TrMDHc2 
TrMDHcB 
TrMDHc 4 
TrMDHcS 

TrMDHce 

TrMDHc? 

TrMDHcS 

TrMDHc 9 

TrMDHclO 

TrMDHCll 

TrMDHc 12 

TrMDHclS 

TrMDHc 14 

TrMDHclS 

TrMDHcl6 

TrMDHcl? 



TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATG 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGgTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCZ^CCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 
TCACTTGCCACTGCTATTTCTAAGTACTGCCCCCATGCCCTTGTTAACATGATAAGCAACCCT 



S3? 
560 
546 
532 
529 
528 
531 
530 
528 
52? 
489 
486 
469 
243 
230 
3 




TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHcfi 

TrMDHc? 

TrMDHcB 

TrMDHcS 

TrMDHc 10 

TrMDHc 11 

TrMDHc 12 

TrMDHc 13 

TrMDHcl4 

TrMDHclS 

TrMDHcie 

TrMDHcl? 



580 



600 



620 



f:;T'r;z\ArTrrACCGTTCCCATTGCTGCAGAGG TTTTCAAGAAGGCAGGG 
GTGAACTCCACCGTTCCCATTGCTGCAGg 
GTGAACTCCACCGTTCCCATTGCTGCAGAGG 

GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATAT 
GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG 

GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTO^jC^^ 

GTG?^CTCCACCGTTCCCATTGCTGCBB3B^BBBBBBBHHBBBHBH^^^^H 

GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG 

GTGAACTCCACCGTTCCCATTGCTGWAGAGGTTTTCAAGAAGGCSGGGACATATGACi^^AGAA^I 
GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG: 
GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG 

gtgaactccaccgttcccattgctgcaS/aggttttcaagaaggcagggacatatgacnagaag 

GTGAACTCCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG 
nTnAACTrCACCGTTCCCATTGCTGCAGAGGTTTTCAAGAAGGCAGGGACATATGACGAGAAG 



608 
575 
563 
583 
591 
594 
556 
591 
590 
552 
549 
552 
306 
293 



640 



660 



680 



TrMDHcl 
TrMDHc2 
TrMDHc3 
TrMDHc 4 
TrMDHcS 
TrMDHc 6 
TrMDHc? 
TrMDHc8 
TrMDHc 9 
TrMDHclO 
TrMDHc 11 
TrMDHc 12 
TrMDHc 13 
TrMDHc 14 
TrMDHclS 
TrMDHcie 
TrMDHcl? 



?^ ^3 A. TTT ^3 T ' 

AGATTGTTTGGGGTTACAACCCTTGATGTAGTCAG"GGg(gAAAACTTT[r;TATGCCGGGA^ 



AGATTGTTTGGGGTTACAACCCTTGATGTAGTCAGGGdGAJ^CTTT^^ 
;:^TTGTTTGGGGTTHCAACCCTTG ATGTAGTCAGGGGGAAAACTTTBTfIlTGCC^ 

AGATTGTTTGGGGTTACAACCCTTG 

AGATTGTTTGGGGTTACAACCCTTGATGTAGTCAGGGCAAAAACTI 
AGATTGTTTGGGGTTACAACCCTTGATGTAGgCAGGGCAAAAACTTTjTiTATGCjrjGGGAAAGCT 
iAGATTGTTTGGGGTTACAACCCTTGATGTAGTCAGGGCAAAAACTTTCTATGCTjGGGAAAGCT 
AGATTGTTTGGGGTTACAACCCTTGATGTAGTCAGGGCAAAAACTTTCTATGC[r,GGGAAAGCT 



598 
65? 

654 
652 
577 
594 
615 
369 
356 



.700 



720 



740 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc 4 

TrMDHcS 

TrMDHc 6 

TrMDHc? 

TrMDHcS 

TrMDHc 9 

TrMDHclO 

TrMDHc 11 

TrMDHc 12 

TrMDHclS 

TrMDHc 14 

TrMDHclS 

TrMDHcl6 

TrMDHcl? 



nz^iir,TTrnanTTnrrnAGGTCAATGTACCTGTTnjTOGGAG GCCATGCAGGAGTTACTATW 



AAAGTTCCAGTTGCCGAGGTCAATGTAC^ 

AAAGTTCCAGTTGCCGaGGil^AATGpCCTGTTlStTpjG 



AAAGTTCCAGTTGCCGAGGpCAATG|ACCTGTTATAGGAGGCCATGCAGGAGTTACTATTCTj^- 
AAAGTTCCAGTTGCCGAGGTCAATGTACCTGTTATAGGAGGCCATGCAGGAGTTACTATTCT|9 
AAAGTTCCAGTTGCCGAGGTCAATGTACCTGTTATAGGAGGCCATGCAGGAGTTACTATTCT.C 



720 

682 
711 



678 
432 
419 




TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHcS 

TrMDHc? 

TrMDHcS 

TrMDHcS 

TrMDHc 10 

TrMDHcll 

TrMDHc 12 

TrMDHc 13 

TrMDHc 14 

TrMDHc 15 

TrMDHcie 

TrMDHcl? 



760 



780 



800 



82 



CCATTATTTTWTgjAGGBAACACCTlJAAGCCAATSTGGSSTGATGAgJACCC^ 



CClGTTjljTTTTslTir^AGG 




gaMcctI 


|nMccaio;t 




! 







CCATTATTTTWTjSAGGCAACACCTNAAGCCAATyTGGGTGAgGATgCCCTTAAGGNTT^^ 
CCATTATTTTpjTCAGGCAACACCTCAAGCCAATCTGGSTGATGATACcSTTAAGG|gT3^ 
CCATTATTTT.GTCAGGCAACACCTCAAGCCAATCTGGlMTGATGATACcl^ilTTAAGGGTGT^ 



782 



769 



741 
495 
482 



840 



860 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHc 6 

TrMDHc7 

TrMDHc 8 

TrMDHc9 

TrMDHc 10 

TrMDHcll 

TrMDHc 12 

TrMDHc 13 

TrMDHcl4 

TrMDHclS 

TrMDHc 16 

TrMDHcl? 



880 



^NANGGgCHCAAGATGGGGGAACNGAAHTTGNGACCGCCAAGG'^T^^ 







fiGGAACAaSAA 


1 







GNMvJGGACgCAAgjAgGGAGGAACA^AAgTTg^ 

GjQASGGACACAAGATGGAGGAACAGAAGTTGjfGACCGCCAAGGCTGGAAAGGGT 
G.GAii!GGACACAAGATGGAGGAACAGAAGTTG,#GACCGCCAAGGCTGGAAAGGGTTCTGCAACT 



827 



801 



801 

558 
545 



900 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHc 6 

TrMDHc? 

TrMDHcS 

TrMDHc9 

TrMDHc 10 

TrMDHcll 

TrMDHc 12 

TrMDHclS 

TrMDHcl4 

TrMDHclS 

TrMDHc 16 

TrMDHcl? 



920 



940 



TTBljTNAATGG, 

TTGTCAATGGCTTATGCTGGAGCCATATTTGCTGATGCT|'i{GCCTCAAAGGfIiCTGAATGGAGTT 
TTGTCAATGGCTi 



ctgWtgctngcct 



igAgGGNCTGAATGGAGTl' 

'gngStott 



811 
621 
557 
34 
7 



■ 




960 



980 



1000 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHcS 

TrMDHc? 

TrMDHcS 

TrMDHc9 

TrMDHclO 

TrMDHc 11 

TrMDHcl2 

TrMDHcl 3 

TrMDHcl4 

TrMDHclS 

TrMDHcl6 

TrMDHcl? 



CCAGATGTTATTGAGTGCTCATATGTGCAATCCAATATCATCTCTGACCTTiNliCTTTCTTTGCT 



chgawgttattga^ctictcatatqtgcaatccaatatcatct.^ 
ccagatgttatwgagtgctHntatgtgcIatBcSatatB^tctctgaccttcctttcttt^ 



684 

96 
66 



1020 



1040 



1060 



TrMDHcl 

TrMDHc2 

TrMDHcS 

TrMDHc4 

TrMDHcS 

TrMDHc 6 

TrMDHc? 

TrMDHcS 

TrMDHcS 

TrMDHclO 

TrMDHc 11 

TrMDHc 12 

TrMDHcl3 

TrMDHcl4 

TrMDHc 15 

TrMDHc 16 

TrMDHcl? 



TCCAAGGTGAGGATTGGGAAWAATGGTGTGGGA5^AAT 



tccaagg'ww:g;ggattgggaagaatggtgtggaaga^^attctg 

tccBaggtgaggattgggaagaatggtgtggaagaaattctgggcttaggttctctcacagat 



?22 

138 
128 



1080 



1100 



1120 



TrMDHcl 
TrMDHc2 
TrMDHc 3 
TrMDHc4 
TrMDHcS 
TrMDHc 6 
TrMDHc? 
TrMDHcS 
TrMDHcS 
TrMDHclO 
TrMDHcll 
TrMDHcl2 
TrMDHc 13 : 
TrMDHcl4 : 
TrMDHc 15 : 
TrMDHc 16 : 
TrMDHcl? : 



ttcgagcaacaaggccttgaaaacctcaaggctgaactcaaatcatctattgaaaagggaatc 



191 




1140 



1160 



1180 



TrMDHcl 
TrMDHc2 
TrMDHc3 
TrMDHc4 
TrMDHc's 
TrMDHcfi 
TrMDHc? 
TrMDHce 
TrMDHc 9 

Tr^aDHclO 
TrMDHc 11 
TrMDHc 12. 
TrMDHCl3 ■ 
TrMDHcl4 
TrMDHc 15 
TrMDHc 16 
TrMDHcl? 



AAATTTGCCTCCCAGTAATCGAACATGTCATACATTACTGGATTTTTCCATTTAGAACCAGAT 



254 



200 



1220 



TrMDHcl 
TrMDHc 2 
TrMDHc3 
TrMDHc4 
TrMDHc 5 
TrMDHce 
TrMDHc7 
TrMDHce 
TrMDHc 9 
TrMDHc 10 
TrMDHcll 
TrMDHc 12 
TrMDHc 13 
TrMDHc 14 
TrMDHc 15 
TrMDHc 16 
TrMDHcl? 



1240 



1260 



CAAATTTTGCAAATTCAGAACAATTGTTTGTAATGTTGCCGGTAGGTATACCCCTAGATTTAA 



31? 



1280 



TrMDHcl 

TrMDHc2 

TrMDHc3 

TrMDHc4 

TrMDHcS 

TrMDHce 

TrMDHc? 

TrMDHce 

TrMDHc 9 

TrMDHc 10 

TrMDHcll 

TrMDHc 12 

TrMDHcl3 

TrMDHcl4 

TrMDHc 15 

TrMDHcie 

TrMDHcl? 



1300 



1320 



TAAGTAAATCTGCGAGAGCAGTTTATTGCTGCAGGGACTGAAATTAAAACCAGTTTTAGGTTG 



380 




1340 



1360 



1380 



TrMDHcl 

TrMPHc2 

TrMDHcS 

TrMDHc4 

TrMDHcS 

TrMDHc6 

TrMDHc7 

TrMDHcS 

TirMDHcS 

TrMDHclO 

TrMDHcll 

TrMDHcl 2 

TrMDHcl3 

TrMDHcl 4 

TrMDHclS 

TrMDHcl 6 

TrMDHcl? 



GCCTTTCCATTCGTAATGGCCCTTCATTGTTGCATGNTTTCATATAATGCAATTGAAGGGTGN 



443 



1400 



TrMDHcl 

TrMDHc2 

TrMDHcB 

TrMDHc4 

TrMDHcS 

TrMDHc6 

TrMDHc? 

TrMDHcB 

TrMDHcS 

TrMDHclO 

TrMDHcll 

TrMDHc 12 

TrMDHc 13 

TrMDHcl4 

TrMDHclS 

TrMDHc 16 

TrMDHcl? 



rGGNCANCGATACACAl^CCCCC 



465 



^^(lle 64 Consensus contig nucleotide sequence of TrMDHd 



* 20 * 40 * 60 

TrMDHd : GQGTAGGaSGAGATTTNAACCCATTTTCCTCTTAAATCTCTCTCAAC^ : 60 



* 80 * 100 * 120 

' TrMDHd : CCCATTACCATTCATTCCCAGAGGTCGAGATGGCAGCATCAGCAGCAGCTACTTTTACTA : 120 



* 140 * 160 * 180 

TrMDHd : TTGGAACTGCCCy^CAGGGAGGCCACTTCXrrCy^TCAAAC^ : 180 



* 200 * 220 * 240 

TrMDHd : ATTCCCAGOTTAATTTTAAGACCTTCTCTGGTCTCAAGGCCATGTCATCTCrrAAGATG s 240 



* 260 * 280 * 300 

TrMDHd : AGTCTGAATCATCTTTCTTTGGCAACGAAACTAGTGCTGCTCTGCGTGCAACTTTTGCAC : 300 



* 320 * 340 * 360 

TrMDHd : CCAAAGCTCAAAAGCSAAAACOUUiACATCy^CCGCAATTTGCATCCTC^ : 360 



* 380 , * 400 * 420 

TrMDHd : AAGTGGCGGTTCTTGGTGCTGCaVGGAGGAATTGGTCAGCCS^CTGGCACTTCTCaTT^ : 420 



* 440 * 460 * 480 

TrMDHd : TGTCGCCTTTGGTTTCCGACCTGCATCTTTATGATATCGCGAATGTTAAGGGAGTTGCTG : 480 



* 500 * 520 * 540 

TrMDHd : CTGATATCAGTOVTTGCAACACTCCTTCaUUlGGTTTTGGATTTCACAGGTGCOT^ : 540 



. * 560 * 580 * 

TrMDHd I TGGCAAATTGTTTGAAAGGTGTGGATQTAGTTGTTATACCTGCTGGTGTTCCCAGA^ : 598 



^^^re 65 Deduced amino acid sequence of TrMDhd 

* 20 * 40 * 60 
Trl^DHd : MAASAAATFTIGTAQTGRPIiPQSKPFGLKVNSQWFKTFSGLKAMSSXiRC^ : 60 

* 80 * 100 * 120 
TrMDHd : TSAALW^TFAPKAQKENQNINRNLHPQASYKVAVLGAAGGIGQPIALLIKMSPL^ : 120 

* 140 * 160 

TrMDHd : YDIANVKGVAADISHCmPSKVIiDPTGASEL^ : 169 




_Tre 66 Nucleotide sequences of nucleic acid fragments contributing to. the 
consensus contlg sequence TrMDHd 



20 



40' 



60 



TrMDHdl 
TrMDHd2 
TrMDHd3 



GijGTAGGCGGAGATTTNAACCCATTTTCCTCTTAAATCTCTCT^jAACTTCTCTTTCCATT 
GgTAGGCGGAGATTWlNFAACCCATTTTCCTCTTAAATCTCTCTcBACTTCTCTT^ 

GGGAGATTTWAACCCATTTTCCTCTTAAATCTCTCBCjGACTTCTcSTTCCATT 



60 
58 
52 



CCCATTACCATTCATTCCCAGAGGTCGAGATGGCAGCATCAGCAGCAGCTACTTTTACTA 
CCCATTACCATTCATTCCCAGAGGTCGAGATGGCAGCATCAGCAGCAGCTACTTTTACTA 
CCCATTACCATTCATTCCCAGAjSGTgjGAGATGGCAGCATCAGCAGCAGCTACTTTTACTA 



TrMDHdl 
TrMDHd2 
TrMDHd3 



140 



160 



180 



TrMDHdl 
TrMDHd2 
TrMDHda 



TTGGAACTGCCCAAACAGGGAGGCCACTTCCTCAATCAAACCCTTTTGGTTTGAAAGTCA 
TTGGAACTGCCCAAACAGGGAGGCCACTTCCTCAATCAAACCCTTTTGGTTTGAAAGTCA 
TTGGAACTGCCCAAACAGGGAGGiCACTTCCTCAATCAAACCCTTTTGGTTTGAAAGTCA 



180 
178 
172 



200 



220 



240 



TrMDHdl 
TrMDHd2 
TrMDHd3 



attcccaggttaattttaagaccttctctggtctcaaggccatgtcatctctaagatgcg 
attcccaggttaattttaagaccttctctggtctcaaggccatgtcatctctaagatgcg 
attcccaggttaattttaagaccttctctggtctcaaggccatgtcStctctaagatgcg 



240 
238 
232 



260 



280 



300 



TrMDHdl 
TrMDHd2 
TrMDHd3 



agtctgaatcatctttctttggcaacgaaactagtgctgctctgcgtgcaacttttgcac 
agtctgaatcatctttctttggcaacgaaactagtgctgctctgcgtgcaacttttgcac 
agtctgaatcatctttctttggcaacgaaactffigtgctgctctgcgtgcaacttttgcac 



ccaaagctcaaaaggaaaaccaaaacatcaaccgcaatttgcatcctcaggcatcctaca 

CCAAAGCTCAAAAGGAAAACCAAAACATCAACCGCAATTTGCATCCTCAGGCATCCTACA 
CCAAAGCTCAAAAGGAAAACCGAAACATCAACCGCAATTTGCAjgCCTCAGGCATCCTACA 



TrMDHdl 
TrMDHd2 
TrMDHd3 



TrMDHdl 
TrMDHd2 
TrMDHd3 



380 



400 



420 



AAGTGGCGGTTCTTGGTGCTGCAGGAGGAATTGGTCAGCCACTGGCACTTCTCATTAAGA 
AAGTGGCGGTTCTTGGTGCTGCAGGAGGAATTGGTCAGCCACTGGCACTTCTCATTAAGA 
AAGTGGCGGTTCT&GGTGCTGCAGGAGGAATTGGTCAGCCACTSiGCACTTCTCATTAAGA 



420 
418 
412 



TrMDHdl 
TrMDHd2 
TrMDHd3 



440 



460 



480 



TGTCGCCTTTGGTTTCCGACCTGCATCTTTATGATATCGCGAATGTTAAGGGAGTTGCTG 
TGTCGCCTTTGGTTTCCGACCTGCATCTTTATGATATCGCGAATGTTAAGGGAGTTGCTG 
rGTCGCCTTTGGTTTCCGACCTGCATCTTTATGA^AT55GCGAATGTTAAGGGAGTTGCTG 



480 
478 
472 



TrMDHdl 
TrMDHd2 
TrMDHd3 



500 



520 



540 



CTGATATCAGTCATTGCAACACTCCTTCAAAGGTTTTGGATTTCACAGGTGCTTCTGAGT 
CTGATATCAGTCATTGCAACACTCCTTCAAAGGTTTTGGATTTCACAGGTGCTTCTGAGT 
CTGATATCAGjBCATTGCAACACTCCTTCAAAGGTTTTGGATTTCACAGGTGCTTCTGAGlC 



TGGC7VAATTGTTTG|BBB][^BBBBBBBBBDBBDBEEBBB^ 

TGGCAAATTGTTTGAAAGGTGTGGATGTAGTTGTTATACCTGCTGGTGTTCCCAG^ 
T^GCAAATTGTTTGAAAGGTGTGGATGTf^GTTGTTATACCTGCTGGTGTTCCffiAGAAAl 



554 
593 
590 



^^^e 67 Consensus contig nucleotide sequence of TrMDHe 

* 20 * 40 • * 60 
TrMDHe : TTNimTTATTTTATGTTTTTTNCCTCCTACATATAACTCTT^ 

* • 80 * 100 * 

TrMDHe : TCTCTCAATTATTATTAGTCCTTAGAAATGGAAGCACATGCAGCTGaAGCCAATCAQAGG 

* 140 • * 160 * 180 
TrMDHe : ATTGOU^GAATCTCTQCTCATCTTCAACCTCCaVAATTTCaWSGAAGQAGGTaATGT^ 

* 200 * 220 * 240 
TrMDHe : ATTAGCAAAGCTAACTGCaVGAGCAAAAGGTGGGQCGCCGGGATTCAAAOTAaCAATCTTQ 

* 260 * 280 * 300 



TrMDHe 



GGGGCTOCTGGTGGAATTGGTCAATCCCTTTCrrTGCTQTTGAftGATCAATCC^ 



* 320 * 340 * 360 
TrMDHe : TCAGTTCTTCATCTTTATQATQTTGTaUVCaCTCCTGGTGTCAC^ 

* 380 * 400 * 420 
TrMDHe : ATTGACACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 

* 440 * 460 * 480 
•TrMDHe s ACAGGaVTGOACTTGGTCGTTATACCTGCTGGTGTGCCGAGGAAACCTGGAATGACAAGG 

* 500 * 520 * 540 
TrMDHe : (^TGACTTATTTAAGATAAATGCraGAATTGTGAGGACTCTTAGCGAAGGAATTGCCAA^ 

* 560 * 580 * 600 
TrMDHe : AGCTGTCCTAATGCAATTGTCSiACTTGATTAGCAATCCAGTaAATTCCACTGTGCCAATT 

* 620 * 640 * 660 
TrMDHe s <KrroCTGAQGTTTTCaAOAAAGCCGGTACATATGATCCAAAGCGA(OTTTA6GGGT^^ 

■ * 680 * 700 * 720 

TrMDHe : ACCCTaSATGTTGTGAGGGa^TACCTTTQTGGCAGAAGTACTTGGTOTTGATCCAAGA 

* 740 * • 760 * 780 
TrMDHe : GAGGTTGATGTTCCAGTGGTAGGAGGGOACGCAGQAGTCACAATATTACCTCTTTTGTCA 

* 800 * 820 . * 840 
TrMDHe s CAGGTTAAGCCTCCCAGTAGCTTCACCGCAGAAGAAACCGAATACCTGACAAANCGCATT 

* 860 * 880 * 900 
TrMDHe : CAAAANGGCGGAACACUAGTTGTTGAGGCSRAAGGCTGGGGCTGGTTaMCSVACACTAN^ 

* 920 * 940 * 960 
TrMDHe : ATGGCCTATGCAGCTGCCAAGTTTGCTAACGCATGCCTCCGTGGCTTGAAAGGAGAAGCC 



* 980 * 1000 ^ * 1020 

TrMDHe : GGGATAGTGGAGTGTGCTTTTGTTGATTCTCAGGTTACGC3J^ : 1020 



* 1040 * 1060 ' * 1080 

TrMDHe : AAGGTTCGTCITGGTCGCGGTGGAGCAGJWVQAGATATATCAACTTOGTCCCCTTAAr^^ : 1080 



* 1100 * 1120 * 1140 

TrMDHe : TATGAGAGGATTGGATTAGAAAAAGCGAAGAAAGAGTTAGCAGGAAQCATCCAGAAGGGA : 1140 



* 1160 * 1180 * 1200 

TrMDHe : GTAGAATTCATCAAAAAAAAANAAAGATAAGGAAAAATTAGTTTTGTATTGNCTCTTTCT : 1200 



* 1220 * 

TrMDHe : ATATCTATAAAGAACTTGTGTAATAATTCC : 1230 



ire 68 



Deduced amino acid sequence o£ TrMDHe 



* 20 * 40 * 60 

TrMDHe : MBAHAAGANQRIARXSAHLQPPITFQEGGDVAISKANCRAKGGAPGFKVAIL^^ : 60 



* ,80 * 100 * 120 

TrMDHe : LSLLLKINPLVSVLHLYDVVWTPGVTiUDVSHIDTGAVVRGFLGQAQLENALTGMDL : 120 



* 140 * * 160 * 180 

TrMDHe : AGVPRKPGMTRDDLFKINAGIVRTIiSEGIAKSCPNAIVOT-ISNPVNSTVPIAAEVPKKAG : 180 



* 200 * 220 * 240 

TrMDHe : TYDPKRIiLGVTTLDVVRANTFVAEVIjGVDPREVDVPVV^ : 240 



* 260 * 280 * 300 

TrMDHe : AEBTEYXiTXRIQXGGTQWHAKAGAGSATLMAYAAAKFANACXRGLKGEAGIVECAFVDS : 300 



* 320 * 340 * 

TrMDHe : QVTELPFFAAKVRIJGRGGAEEXYQXiGPIiNEYBRIGLEKAKKELAGSIQK^^ : 359 



Pigiure 69 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrMDHe 



TTNTNTTTATTTTATGTTTTTTNCCTCCTACATATAACTCTTiNTACTTNGCATACACTj gTG 



TrMDHe 1 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



80 



100 



120 



TrMDHe 1 
TrMDHe2 
'TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHeS 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



TCTCTpAATTATTATTAGTCCTTgGAAATGGAAGCACATGCAGCTGGjT^CCAATCAGAGG 
TCTCTCAATTATTATTAGTCCTTAGATVATGGAAGCACATGCAGCTGGggGCCAATCAGAGG 
TC TCTC AATTATTATTAGTCCTTAGAAATGGAAGC^CATGCAGCTGGAGCCAATCAGAGG 
GlAGTCCTTAgAAATGGAAGCACATGCAGCTGGAGCcBATCBGAGG 
GAGAAATGGAAGCACATGCAGCTGGAGCCAATCAGAGG 
Cjg^TGCAGCTGGfiiGCCAJj'TMGAGG 



119 
63 
63 
44 
38 
26 



140 



160 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHe9 
TrMDHelO 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 : 
TrMDHelO : 



180 
1 



attgcaagaatctctgctcatcttcagcctccaaatttccaggaaggaggtgatgttgc 
attgcaaga2\tctctgctcatcttcaacctccaaatttccaggaaggaggtgatgttgca 
attgcaagaatctctgctcatcttcaacctccaaatttccaggaaggaggtgatgttgca 
attgcaagaatctctgctcatcttchgcctccaaatttccaggaaggaggtgatgtggca 
attgcaagaatctctgctcatcttcaacctccaaatttccaggaaggaggtgatgttgca 
attgcHagaatctctgctcatcttHSacctccBaatttccaggaaggaggtgatgttgca 

















★ 


20O 


* 


220 




240 





attagcaaagctaactgcagagcaaaaggtggggcgccgggattcaaagtagcaatcttg 
attagcaaagctaactgcagagcaaaaggtggggcgccgggattcaaagtagcaatcttg 
attagcaaagctaactgcagagc|aaaggtggggcgccgggattcaaagtagcaatcttg 
attagcaaagctaactgcagagcaaaaggtggggcgccgggattcaaagtagcaatcttg 
attagcaaagctaactgcagagcaaaaggtggggcgccgggattcaaagtagcaatcttg 
attagcaaagctaactgcagagcaaaaggtggggcgccgggattcaaagtagcaatcttg 



179 
123 
123 
103 
98 
83 



239 
183 
183 
163 
158 
143 




TTMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe7 
TrMDHeS 
TrMDHe9 
TrMDHelO 



260 



280 



300 



GGGGCTGCTGGTGGAATTGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 
GGGGCTGCTGGTGGAATTGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 
GGGGCTGCTGGTGGAATXGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 
GGGGCTGCTGGTGGAATTGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 
GGGGCTGCTGGTGGAATTGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 
GGGGCTGCTGGTGGAATTGGTCAATCCCTTTCTTTGCTGTTGAAGATCAATCCATTGGTT 



320 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHee 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



340 



360 



TCAGTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 
TCAGTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 
TCAGTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 
TCj^GTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 
TCgGTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 
TCAGTTCTTCATCTTTATGATGTTGTCAACACTCCTGGTGTCACTGCTGATGTTAGTCAC 



380 



TrMDHel 
TrMDHe 2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe 6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



400 



420 



ATTGACACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 
ATTGACACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 
ATTGAgACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 
ATTGACACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 
ATTGACACCGGTGCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 
ATTGACACCGGT GCTGTGGTTCGTGGCTTTCTAGGGCAGGCACAACTTGAGAATGCACTT 

GiTT/fCAACTTGASAATGCACTT 



440 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe 6 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



460 



480 



acaggcatggacttggtcgttatacctgctggtgtgccgaggaaacctggaatgacaagg 
'acaggcatggacttggtcgttatacctgctggtgtgccgaggaaacctggaatgacaagg 
acaggcatggacttggtcgttatacctgctggtgtgccgaggaaacctggaatgacaagg 
acaggcatggacttgggcgttatacctgctggtgtgccgaggaaacctggaatgacaagg 

ACAGGCATGGACTTGGTCGTTATACCTGCTGGTGTGCCGAGGAAACCTGGAATGACAAGG 
ACAGGCATGGACTTGGTCGTTATACCTGCTGGTGTGCCGAGGAAACCTGGAATGACAAGG, 
ACAGGCATGGACTTGGTCGWTATACCTGCTGGTGTGCCGAGGAAACCTGGAATGACAAGG, 



500 



TrMDHel 
TrMDHe2 
TrMDHe 3 
TrMDHe4 
TrMDHeS 
TrMDHe 6 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



520 



540 



GATGACTTATTTAAGATAAATGCTGGAATTGTGAGGACTCTTAGCGAAGGAATTGCCAAG 
GATGACTTATTTAAGATAAATGCTGGAATTGTGAGGACTCTT AGC GAAGGAATTGCCAAG 
GATGACTTATTT7^GATAAATGCTGGAATTGTGAGGACTCTT|fcljGAAGGAATTGHcAAG 
GATGACTTATTTAAGATAAATGCTGGAATTGTGAGGACTCTTffbTGAAGGAATTGTCAAG 
GATGACTTATTTAAGATAAATGCTGGAATTGTGAGGACTCTTgG^GAAGGAATTGBCAAG 
GATGACTTATTTAAGATAAATGCTGGAATTGTGAGGACTCTTAGCGAAGGAATTGCCAAG 
GATGACT TATTTAAGATAAATGCTGGAATTGTGAGGACTCTTAGCGAAGGAATTGCCAAG 



539 
483 
483 
463 
4SS 
443 
142 




TrMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHeS 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHe 10 



560 



580 



600 



AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATCCAGTGAATTCCACTGTGCCAATT 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATCCAGTGAATTCCACTGTGCCAATT 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATCCAGTGAATTCCACTGTGCCAATT 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCTU^TCCAGTGAATTCCACTGTGCCAATTj 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATCCAGTGAATTCCACTGTGCCAATT 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATCCAGTGAATTCCACTGTGCCAATT 
AGCTGTCCTAATGCAATTGTCAACTTGATTAGCAATC CAGTGAATTCCACTGTGCCAATT 



599 
543 
543 
523 
518 
503 
202 



620 



640 



660 



TrMDHel 
TrMDHe 2 
TrMDHe 3 
TrMDHe4 
TrMDHe5 
TrMDHe 6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



nrTnrTnAGGTTTTCAAGAAAGCCGGTACATATGATCCAAAGC GACTTTTAgjGGGT^CA 

gctgctgaggttttcaagaaagccggtacat 
gctgctgaggtSttcaagaaagccggtacatat 

GCTGCTGAGGXpTTCAAGAAAGCCGGTACATATGATCCAAAA'CGACTTTTAGGg^ 
GCTGgTGAGGTgTTCAAGAAAGCCGGgACATATGATCCAAA^CNACTTTTAgGGGT^ 

gctgctgaggttttcaagaaagccggtacatatgatccaaagcgacttttag; 
.gctgc tgaggttttcaagaaagccggtaca tatgatgcaiaagcgacttttaggggt^ca 

^tatgatccBaSgcgacttttaggHg^taca 



659 
574 
576 
583 
578 
555 
262 
28 



680 



700 



720 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe 7 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



AC c ctcg atgntgt 



ACCCTCGATG^ 

ACCCmGATGTTGixFGAGGGCAAATACirjTTTGTGGCAbtAAG^ 



ACCCTCGATGTTGTGAGGGCAAATACCTTTGTGGCAGAAGTACTTGGTGTTGATCCAAGA 
ACCCTCGATGTTGTGAGGGCAAATACCTTTGTGGCAGAAGTACTTGGTGTTGATCCAAGA 



673 



593 
637 

322 
88 



740 



760 



780 



TrMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe 6 
TrMDHe7 
TrMDHe8 
TrMDHe9 
TrMDHelO 



t^JAGGijTHATOTTCCAiqTGGTAGGAGGGCjq 



GAGGTTGATGTTCCAG^GGTAGGAigGGCACGCAgGAGTBACAATATTACCTCTTTTGTCA 
GAGGTTGATGTTCCAGTGGTAGGAGGGCACGCAGGAGTCACAATATTACCTCTTTTGTCAJ 



693 

381 
148 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



800 



820 



840 



CAGGTTAAGCCTgCCAGTANCTTBACCGgAGAA|jAAACCGAATACCTGACAS;^CGgATT 
CAGGTTAAGCCTCCCAGTAGCTTCACSGCAGAAGAAACCGAATACCTGACAAAglCGCATT 



440 
208 




TrMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHeS 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHe 10 



CAAAANGGCGGAACACAAGTgGTTGAGGCAAAGB^^^BB^^^^^^^^^^^B 

CAAAAgGG|GGAACA|AA 

^HH^^HBH^^Bgttgttgaggcaaaggctggggctggttcggcaacactaijjtn 
^^^^^^^^^^^B^^^^^^agghaaaggctggggctggttcggBmacBctBmtm 



TrMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



920 



940 



960 



ATGGCi^TATGCAGCTGCCAAGTTTGCTAACGCATGCCTCCGTGGCTTGAAAGGAGAAGCC 
ATGGCCTATGCAGCTGCCAAGTTTGCTAACGCATGCCTCCGTGGCTTGAAAGGAGAAGCC 

atggcctatgcagctgccBagtttgctaacgcatgcctccgtggcttgaaaggagaagcc 



TrMDHel 
TrMDHe2 
TrMDHe 3 
TrMDHe4 
TrMDHeS 
TrMDHeS 
TrMDHeV 
TrMDHeS 
TrMDHeS 
TrMDHelO 



980 



1000 



1020 



gggatagtggagtgtgcttttgttgattctcaggttacggaacttcctttctttgcagcc 
gggatagtggagtgtgcttttgttgattctcaggttacggaacttcctttctttgcagcc 
gggatagtggagtgtgcttttgttgattctcaggttacggaacttcctttctttgcagcc 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHee 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



1040 



1060 



lOSO 



aaggttcgtcttggtcgcggtggagcagaagagatatagcaacttggtccccttaatgag 
aaggttcgtcttggtcgcggtggagcagaagagatatatcaacttggtccccttaatgag 
aaggttcgtcttggtcgcggtggagcagaagagatatatcaacttggtccccttaatgag 



TrMDHel 
TrMDHe2 
TrMDHeS 
TrMDHe4 
TrMDHeS 
TrMDHe 6 
TrMDHe? 
TrMDHeS 
TrMDHeS 
TrMDHelO 



1100 



1120 



1140 



TATGAGAGGATTGGgTTgGAAAAAGCGAAGAAjliGAGTTAGCgGGAAGCATCCAGAAGGGA 
TATGAGAGGATTGGATTAGAAAAAGCGAAGAAAGAGTTAGCAGGAAGCATCCAGAAGGGA 
TATGAGAGGATTGGATTAGA7VAAAGCGAAGAAAGAGTTAGCAGGAAGCATCCAGAAGGGA 




1160 



1180 



1200 



TrMDHel 
TrI4DHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHe6 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



GTAGAATTCATCAjSAAAAgi^^gAGATAAGGAAA^ 



1220 



TrMDHel 
TrMDHe2 
TrMDHe3 
TrMDHe4 
TrMDHeS 
TrMDHee 
TrMDHe? 
TrMDHeS 
TrMDHe 9 
TrMDHelO 



ATATCTATAAAGAACTTGTGTAATAATTCC 



598 



^^^^ 



Figure 70 Consensus contig nucleotide sequence of TrMDHf 

* 20 * 40 * 60 

TrMDHf : GlTOTACTGCTATCNACCCTTCTTTCTTATACyUlTAATOAT^ : 60 



* 80 * 100 * 120 

TrMDHf : TTATGGAGCCAAATTCAGATGCAAATCAACGAATCGCAAGAATCTCCGGCCACCTAAATC : 120 



* 140 * 160 * 180 

TrMDHf : CTCCCy^TTTCAAQATGAATGAACATGGTGATTCTTCTTTGACT^ : 180 



* 200 * 220 * 240 
TrMDHf : CAAAAGGTGGAGCACCTGQATTCAAAGTTGCaUVTTTTAGGTGCTGCTGGTGGCA : 240 

★ 260 * 280 * 300 
TrMDHf : AACCTCTTTCAATGTTGATGAAGATQAATCCTITGGTTTNAGTTCTTCATCT^ : 300 



* 320 ' * 340 * 360 

TrMDHf : TTGTTAATACTCCTGGTGTTACTTCTGATATTAGTCRiTATGGATACTO : 360 



* 380 * 400 * 420 

TrMDHf : GAGGGTTTTTGGGGO^AAATCAGCTTGAGGATGaVCTTACAGGTATG^ : 420 



* 440 * 460 * 480 

TrMDHf 5 TTCCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG : 480 



* 500 * 520 * 540 

TrMDHf : CCGGGATCGTTAAAACACTCTGTGAAGCAATTGCAAAGCGATGTCCTAAGGCGATTGTCA : 540 



* 560 * 580 * 600 
TrMDHf : ACGTGATTAGTAATCCGGTTAACTCCy^CTGTCCCCATTGCGGCTGAAGTTTTCAAAAQAG : 600 

* 620 * 640 * 660 
TrMDHf : CCGQTACTTATGATCCaU^GAGACTTTTGGGAGTGACM.TQCTTGATGTGGTTCG : 660 



* 680 * 700 * 720 

TrMDHf : ATACGTTTGTGGCTGAAGTTCTTGGTCTTGATCCAAGGGATGTGGATGTCCCAGTTGTCG : 720 



* 740 * 760 * 780 
TrMDHf : GAGGACATGCCGGAATCaVCCATTTTACCrCTGCTTTCTCAGGTTAAACCACATTCCT : 780 

* SOO ♦ 820 * 840 
TrMDHf s TCACGACATAGGTU^TTQAOTACTTGACAGATCGCATACAAAACG^ : 840 



* 860 
TrMDHf : TTGAGGCCAAAGCTGGAGCTGGCTCT : 866. 



gure 71 Deduced amino acid sequence of TrMDHf 



* 20 * 40 * 60 

TrMDHf : MEPNSDANQRIi^XSGHUiVPPNFKMNBHGDSSLTSFHClUVKGGAPOFKVAII^^ : 60 



* 80 * 100 * 120 

TrMDHf : PLSMIiMKMNPLVXVLHLYDVVNTPGVTSDISHMDTAAVVR^ : 120 



* 140 * 160 * 180 

TrMDHf : PAGVPMCPGMTRDDLFNINAGIVKTLCEAIAKRCPKAIVNVISNPVNSTW : 180 



* 200 * 220 * 240 

TrMDHf : GTYDPKRLLGVTMLDVVlU^NTPVAEVLGIjDPraVDVPWGGHAG 2 240 



* 260 
TrMDHf : TTKEIEYLTDRIQNGGTEWEAKAGAGS : 268 



Fxgure 72 
consensus 



Nucleotide sequences of nucleic acid fragments contributing to the 
contig sequence TrMDHf 



20 



40 



60 



3NNTACNGCTATCMACCCTTCTTTCTTATACAATAATMATAGATAAATTCATCTGCTAAA 



60 



80 



100 



120 



TTATGGAGCCAAATTCAGATGCAAATCAACGAATCGCAAGAATCTCCGGCCACCTAAATC 



120 



140 



160 



180 



TrMDHf 1 
TrMDHf2 
TrMDHfS 



•^TCCCAATTTCAAGATGAATGAACATGGTGATTCTTCTTTGACAAGTTTCCATTGCCGTG 



180 



200 



220 



240 



ICAAAAGGTGGAGCACCTGGATTCAAAGTTGCAATTTTAGGTGCTGCTG GTGGCATAGGTC 

BB^BBHBH^^^BSBBB^H^OBB8B8H^^HBBg'^g^^^taggt5 



260 



280 



300 



AACCTCTTTCAATGTTGATGAAGATGAATCCgTTGGTTTHAGTTCTTCATCTTTATGATG 
Ag.CCTCTTTB^ATGTTGATGAAGATGAATCC T|TGGTTTHAGTTCTTCATCTTTATGATG 
BBBBEBBBBBH^^BHjj^BBTTTGGTTTN^GTTCTTATlfeTTTATGATG 



320 



340 



360 



ttgttaatactcctggtgttacttctgatattagtcayatggatactggtgctgttgttc 
ttgttaatactcctggtgttacttctgatattagtcatatggatactgctgctgttgttc 
ttgHtaatactcctggtgHtacttctgatattagtBatatggatactgctgctgttgttc 



TrMDHf 1 
TrMDHf2 
TrMDHf 3 



380 



400 



420 



gagg^tttttggggcaaaatcagcttgaggatgcacttacaggtatggatttggtaatca 
gagggtttttggggcaa7ij\tcagcttgaggatgcacttacaggtatggatttggtaatca| 
gagggtttttggggcaaaatcagcttgaggatgcacttacaggtatggatttggta.atca 



419 
190 
146 



TrMDHf 1 
TrMDHf 2 
TrMDHf 3 



440 



460 



480 



TTCCTGCg^GGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG 
TTCCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG 
TTCCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG 



479 
250 
206 



TrMDHf 1 
TrMDHf 2 
TrMDHf 3 



500 



520 



540 



CCGGGATCGTTAAAACACTCTGTGAAGCAATTGCgAAGCGATGTCCTAAGGCGATTGTCA 
CCGGGATCGTTAAAACACTCTGTGAAGCAATTGCAAAGCGATGTCCTAAGGCGATTGTCA 
CCGGGATCGTTAAAACACTCTGTGAAGCAATTGCAAAGCGATGTCCTAAGGCG.GTTGTCA 



539 
310 
266 



TrMDHf 1 
TrMDHf2 
TrMDHf3 



560 



580 



600 



ACGTGATTAGTAATCCGGTTAACTCCACTGTCC 
ACGTGATTAGTAATCCGGTTAACTCCACTGTCCCCATTGCGGCTGAAGTTTTCAAAAGAG 
ACGTGATTAGTAATCCGGTTAACTCCACTGTCCCCATTGCGGCTGAAGTTTTCAAAAGAG 



572 
370 
326 



CCGGTACTTATGATCCCAAGAGACTTTTGGGAGTGACAATGCTTGATGTGGTTCGGGCCA 
CCGGTACTTATGATCCCAAGAGACTTTTGGGAGTGACAATGCTTGATGTGGTTCGGGCCA 




TrMDHfl 
TrMDHf2 
TrMDHf3 



680 



TrMDHfl 
TrMDHf2 
TrMDHf3 



700 



720 



ATACGTTTGTGGCTGAAGTTCTTGGTCTTGATCCAAGGGATGTGGATGTCCCAGTTGTCG 
ATACGTTTGTGGCTGAAGTTCTTGGTCTTGATCCAAGGGATGTGGATGTCCCAGTTGTCG 



GAGGACATGCCGGA-ATCACCATTTTACCTCTGCTTTCTCAGGTTAAACCACATTCCTCTT 
GAGGACATGCCGGAATCACCATTTTACCTCTGCTTTCTCAGGTTAAACCACATTCCTCTT 



TrMDHfl 
TrMDHf2 
TrMDHf3 



800 



TrMDHfl 
TrMDHf2 
TrMDHfS 



820 



840 



TrMDHfl 
TrMDHf2 
TrMDHf3 



tcacgacaaaggaaattgagtacttgB^^BBBBEBB&BB^^^^BBI^^^B 

tcacgacaaaggaaattgagtacttgacagatcgcatacaaaacggtggaactg^ 



Igure 73 



Consensus contig nucleotide sequence of TrMDHg 



* 20 * 40 * 60 

TrMDhg : GTAGGCAGCATCTAACAGOICAATGAACATGGAAATGTTTGCTTTC : 60 



* eo * 100 * 120 

TrMDhg : TACGGTCCTTAAAAAATCTGTTCTTGTTTTATTTTGTACTTO : 120 



* 140 * 160 * 180 

TrMDhg : TAGATACATGTGTGGTCITCTCTUAGTTGATAAGGAACCAGTCACTGTATTGGTCAC^ : 180 



* 200 * 220 * 240 

TrMDhg : TGCTGCAGGACAAATTGGOTATGCTCTTGOTCCAATGATTGCy^GAGGG^ : 240 



* 260 * 280 .* 300 

TrMDhg : CCCAAATCAACCTGGAATTCTTCATATGCTNGATATTGAACCAGGATTAGAGGCCCTTAA : 300 



* 320 * 340 * 360 

TrMDhg : AGGGGTGAAGATGGAACTGATTGATGGTGCTTTCCCaVCTTCTTAGAGGTGTTGTTGCTAC : 360 



* 380 * 400 ♦ 420 

TrMDhg : TACGGATGTTGTTGAAGCATGCAAGGATGTTAACATTGCTGTTATGCTTGGTGGATCCCC : 420 



* 440 * 460 * 480 

TrMDhg : AAQGAAGGAAGGAATGGAAAGAAAAGATGTAATGTCTAAGAATGTTTCAATTTACAAGGC : 480 



* 500 * 520 * 540 

TrMDhg : TCaU^GCTTCAGCTTTGGAGGAGCATGCTGCTGCAGATTGTAAAGTGCTAGTGGTAGCCAA : 540 



* 560 * 580 * 

TrMDhg : TCCa^GC^AAGAOUU^TGCTCTAATATTGAAAGAATTTGCTCC^^ : 599 



^^^^re 74 Deduced amino acid sequence of TrMDHg 



* 20 * 40 * 60 

TrMDhg : MCGLI.KVDKEPVTVLVTQAAGQIXYAIJCPMIi^QMMLGPNQPGIIi^^ . 



* 80 * 100 * 120 

TrMDhg : KMELIDGAFPLLRGVVATTD\AmACKDVNIAVMI,GGSPIUCEGMERKDVMSK^ : 120 



* 140 ♦ 

TrMDhg : SALEEHAAADCKVLVVANPANTNALIIiKBPAPSIPBK : 157 



Figure 75 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrMDHg 



lGTAGGC^CHH-i->^CAGCACAATGAACATGGAAATGT 

BBBGfflvTGgATCTAACAGBACAATGAACATGGAAATGTTTGCTTTGGAAATTATGGACAATA 



CGGTCCTTAAAAAATCTGTTCTTGTTTTATTTTGTACTTTTTTGTTTTGGAAGATCGTTAGA 
CGGTCCTTAAAAAATCTGTTCTTGTTTTATTTTGTACTTTTTTGTTTTGGAAGATCGTTAGA 



: 60 
: 57 



122 
119 



TrMDHgl : 
TrMDHg2 : 



140 



160 



180 



TACATGTGTGGTCTTCTCAAAGTTGATAAGGAACCAGTCACTGTATTGGTCACTGGTGCTGC 
TACATGTGTGGTCTTCTCAAAGTTGATAAGGAACCAGTCACTGTATTGGTCACTGGTGCTGC 



184 
181 



TrMDHgl 
TrMDHg2 



200 



220 



AGGACAAATTGGNTATGCTCTTGNTNCAATGATTGCijIAivrAGGGATGATGCTAH^ 
AGGACAAATTGGg^TATGCTCTTGjgTCCAATGATTGCAAGAGGGATGATGCTAGnrrrAAaTP 



: 246 
: 243 



* 260 * 280 * 300 * 

320 * 340 * 360 * 
TrMDHgl : ^L- 

380 * 400 * 420 * 

TrMDHgl : 

440 * 460 * 480 * 

TrMDHgl : . 

TrMDHg2 : ^^lelc>^^MAIilJcfA.lel.,fcl.W^.»J.,i.Meh^^^^^ [ 

500 * 520 * 540 * 5 

TrMDHgl : , _ 

TrMDHg2 : lcbWAIej«fc.LJefJ.jel>LJ^4.lelJ,J,J ^ifc.|.U^J^^^^ [ 

60 « 580 * 
TrMDHgl : : , 

TrMDHg2 : ^iM3AAAi^ MMMtkAA^MdM^MiiMMM^MJ t ^M M 594 



ure 76 Consensus contig nucleotide sequence of Tr|WHh 

* 20 * 40 * 60 
TrMDHh : GimTACNGCTATCNACCCTTCTTTCTTATACaUlTAAT^ : 60 

* 80 * 100 * 120 
TrMDHh : TTATGGAGCCAAATTCAGATGCAAATCAACGT^TCGCAAGAATCTCCGGCCACCTAAATC : X20 



* • 140 * 160 * 180 
TrMDHh : CTCCCAATTTO^GATGAATGAACATGGTGATTCTTCTTTGACAAGTTrCCai : 180 

* 200 * 220 * 240 
TrMDHh : OUU^GGTGQAGCACCTGGATTCAAAGTTGCAATTTTAGQTGCTGCTGGTGGCATAGGTC : 240 

* 260 * 280 * 300 
TrMDHh : AACCTCTTTCAATGTTGATGAAGATGAATCCTTTGGTTTNAGTTCTTCATCTTTATGATG : 300 

* 320 * 340 * 360 
TrMDHh : TTGTTAATACTCCTGQTQTTACTTCraATATTAGTCATATGGATACTGC^ : 360 

* 380 * 400 * 420 
TrMDHh : GAGGGTTTTTGQGGCAAAATCAGCTTGAGGATGCACTTACAGGTATGQATT^ : 420 

* 440 * » 460 * 480 
TrMDHh : TTCCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG : 480 

* 500 * 520 * 540 
TrMDHh : CCGGGATCGTTAAAACACTCTGTGAAGCRATTGCaAAGCGATGTCCTAAGGCG^ : 540 

* 560 * 580 * 600 
TrMDHh : ACGTGATTAGTAATCCGGTTAACTCa^CTGTCCCCATTGOSGCTGAAGTTTTCAAAAC^ ; 600 

* 620 ♦ 640 * 660 
TrMDHh : CCGGTACTTATGATCCCAAGAGACTTTTGGGAGTGACAATGCTTGATGTGGTTCGGGCCA : 660 

* 680 * 700 * 720 
TrMDHh : ATACGTTTGTGGCTGAAGTTCTTGGTCTTGATCCaUVGGGATGTGQATGTCC : 720 

* 740 * 760 * 780 
TrMDHh : GAGGACATGCCGGAATCaiCCATTTTACCTCTGCTTTCTCy^GGTTAAACCACATTC^ : 780 

* 800 * 820 * 840 
TrMDHh : TCACGACAAAGGAAATTGAGTACTTGACAGATCGCATACAAAACGGTGGAACTGAAGTTG : 840 



* 860 
TrMDHh : TTGAGGCCAAAGCTGGAGCTG6CTCT : 866 



ire 77 



Deduced amino acid sequence of TrMDHh 



* 20 * 40 * 60 

TrMDHh i MEPNSDJ^QRIARISGHLNPPNFKMNEHGDSSLTSPHCIUUCGGAPGFK^ : 60 



* 80 * 100 * 120 

TrMDHh : PLSMIiMKMNPLVXVliHLYDVVNTPGVTSDISHMDTAAV\mGFLGQNQIiro : 120 



* 140 * 160 * 180 
TrMDHh : PAGVPRKPQMTRDDLFNINAGIVKTLCEAIAKRCPKAIVNVISNPVNSTVPIAA^^ : 180 

* 200 * 220 * 240 
TrMDHh : GTYDPKBOjLGVTMIiDVVRi^FVAEVIjGIiDPRDVDVPWGGHAGITIIj^^ : 240 



* 260 
TrMDHh : TTKBIEYLTDRIQNGGTEWEAKAGAGS s 268 



^l^e 78 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrMDHh 



40 



60 



TrMDHhX : 
TrMDHh2 : 
TrMDHh3 : 



60 



120 



TrMDHhl : 
TrMDHh2 : 
TrMDHh3 : 




120 



140 



160 



180 



TrMDHhl : IMMMikli^i^MMfii^ u^vsrsiMi^M 
TrMDHh2 : 



3GTGATTCTTCTTTGACAAGTTTCCATTGCCGTG 



TrMDHhS 



180 



TrMDHhl 
TrMDHh2 
TrMDHh3 



220 



240 



r a annTnc^RGCACCTGGATTC AAAGTTGCAATTTTAGGTGCTGCTG GTGgCATAGGTg 



240 
12 



280 



300 



TrMDHhl : ^ 
TrMDHh2 
TrMDHh3 



ftACCTCTTTCAATGTTGATGAAGATGAATCCSTTGGTTT|AGTTCTTCATCTTTATGATG| 
a^^CC^TCTTTBNATGTTGATGAAGATGAATCCTSTGGTTTHRGTTCTTCATCTTTATGATG 



iTTTnnTTTJMWGTTCrmTtT CTTTATGATG 



299 
70 
29 



TrMDHhl 
TrMDHh2 
TrMDHh3 



340 



360 



TTGTTAATACTCCTGGTGTTACTTCTGATATTAGTCASATGGATACTGgTGCTGTTGTTC 
TTGTTAATACTCCTGGTGTTACTTCTGATATTAGTCATATGGATACTGCTGCTGTTGTTC 
^^^■^..^Tvr^g^r-P^nnTnlTarTTCTGA TATTAGTBATATGGATAC TGCTGCTGTTGTTC 



359 
130 
86 



TrMDHhl 
TrMDHh2 
TrMDHh3 



380 



400 



420 



GAGG*5ITTTTTGGGGCAAAATCAGCTTGAGGATGCACTTACAGGTATGGATTTGGTAATCA 
GAGGGTTTTTGGGGCAAAATCAGCTTGAGGATGCACTTACAGGTATGGATTTGGTAATCA 



419 
190 
146 



TrMDHhl 
TrMDHh2 
TrMDHh3 



440 



460 



480 



TrMDHhl 
TrMDHh2 
TrMDHhS 



TrMDHhl : 
TrMDHh2 : 
TrMDHh3 : 



TTCCTGCteGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAAlAXAAAH. 
TTCCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG 
TTDCTGCCGGTGTTCCCCGTAAACCTGGAATGACAAGAGATGATCTCTTCAATATAAATG 



??S5i^^TOAAAACACTCTGTGAAGCAATTGCgAAGCGATGTCCTAAGGCGATTGTCA 
CCGGGATCGTTAAAACACTCTGTGAAGCAATTGCAAAGCGATGTCCTAAGGCGATTGTCA 
rTRr^naTCGTTAAAACACTCTGTGAAGCAATTGCAAAGCGATGTCCTAAGGCGgTTGTCA 



ACGTGATTAGTAATCCGGTTAACTCCACTGTCCB 



ACGTGATXAGTAATCCGGTTAACTCCACTGTCCCCATTGCGGCTGAAGTTTTCAAAAGAG 
arGTGRTTAGTAATCCGGTTAACTCCACTGTCCCCATTGCGGCTGAAGTTTTCAAAAGAG 



CCGGTACTTATGATCCCAAGAGACTTTTGGGAGTGACAATGCTTGATGTGGTTCGGGCCA 
CCGGTACTTATGATCCCAAGAGACTTTTGGGAGTGACAATGCTTGATGTGGTTCGGGCCA 




TrMDHhl : 
TrMDHh2 : 
TrMDHh3 : 



680 



700 



720 



TrMDHhl 
TrMDHh2 
TrMDHh3 



ATACGTTTGTGGCTGAAGTTCTTGGTCTTGATCCAAGGGATGTGGATGTCCCAGTTGTCG 
ATZXrnTTTGTGGCTGAAGTTCTTGGTCTTGATCCAAGGGATGTGGATGTCCCAGTTGTCG 



490 
446 



GAGGACATGCCGGAATCACCATTTTACCTCTGCTTTCTCAGGTTAAACCACATTCCTCTTi 
SAGGACATGCCGGAATCACCATTTTACCTCTGCTTTCTCAGGTTAAACCACATTCCTCTTI 



TrMDHhl : 
TrMDHh2 : 
TrMDHhS : 



TCACGACAAAGGAAATTGAGTACTTG^^BSBBBSSB^B^Ei^^BiHHBiiHi 

TCACGACAAAGGAAATTGAGTACTTGACAGATCGCATACAAAACGGTGGAACTGAAGTTG 



TrMDHhl ; 
TrMDHh2 : 
TrMDHh3 : 



860 



TrMDHhl 
TrMDHh2 
TrMDHh3 



TTGAGGCCAAAGCTGGAGCTGGCTCT 



592 



re 79 



Consensus contig nucleotide sequence of TrMDHi 



* 20 * 40 * 60 

TrMDHi : GNAATCCTCTTT(a!TCTCCCCTACCCTCCTTTTTTTTCCTTCCTO : 60 



* 80 * 100 * 120 

TrMDHi : TCa^CTTTCOVCCTCTQAACAAAACrTCAATCT^ s 120 



* 140 * 160 * 180 

TrMDHi : AACTTCTTCATAAAGTGTTA(K3TTTTITrTTATTACrCTTTTC^ : 180 



TrMDHi : 




: 240 



* 260 * 280 * 300 

TrMDHi ! OUVCCCCACTTQCTCAAAAACTCAACTTCACra^Ta^CT^ : 300 



* 320 * 340 * 360 

TrMDHi : TCTCCCTAGGa\ATATCACTGTACTTTTQCACa^erTCACAGAACTC^ : 360 



* 380 * 400 * 420 

TrMDHi : TACTTGTTCTGTTGCACCAAATCAAG*GCAGGCTCCAGCTGTACAATCACAGGATCCCAA : 420 



* 440 * 460 * 480 

TrMDHi : GAATAAGCCrOATTGCTATGGTGTCTTCroCCTTACCTATGATTTGAA : 480 



* 500 * 520 * 540 

TrMDHi : •GACAAAATCCTGGAAGAAATTAATCAACATTGCAGTCTa\GGTGCTGCTGGAAT^ : 540 



* 560 * 580 * 600 

TrMDHi : CAATCATCTACTTTTCAAGCTTGCATCTGGTGAAGTTTTTGGCCCAAATCAACCTATTGC : 600 



* 620 * 640 

TrMDHi : GCHGAAATTATTAGGATCAGAAAGGTCCTTCCAAGCTCTTGAAGGTG : 647 




pj^ire 80 Deduced amino acid sequence of Tr^aDHi 



* ' 20 * 40 * 60 
TrMDHi : MALAHLNNPTCSKTQLHSSQLSFLSRTLPRQYHCTFAPLHRTO^ • 60 

* 80 * 100 * 120 
TrMDHi : VQSQDPKNKPDCYGVFCLTYDLKAEEETKSWKKLINIAVSQAAGMISNHLLFK^ : 120 

* X40 
TrMDHi : GPNQPIALKLLGSERSFQAI.EG : 142 



H^re 81 Nucleotide sequences of .nucleic acid fragments contributing to the 
consensus contig sequence TrMDHi 



TrMDHil 
TrMDHi2 



20 



40 



60 



GWAATCCTCTTTGNCTCCCCTACCCTCCTTTTTTTTCCTTCCTTCTTACABCTTCTCTTgT| 

ttcttaSaccttctcttat 



60 
19 



TrMDHil 
TrMDHi2 



60 



100 



120 



CAACTTTCCACCTCTGAACAAAACTTCgATCTTTTCTCATTTTCTTATACCCTTTTAgAAA 
AACTTTC^ACCTCTGAACgAAAHTTBAATCTTTTCTHATTTTCTTATACCCTTTTACAAji. 



121 
76 



TrMDHil 
TrMDHi2 



140 



160 



180 



CTTCTTCATAAAGTGTTArgTHTTTTTTATTACTCTTTTCAAGAAgCACAAAAACAGTGT 
CTTCTTCAT7W^GTGTTGGGTTTTTTTTTATTACTCTTTTC7U!^GAACCACAAAAACAGTGT 



180 
137 



TrMDHil 
TrMDHi2 



200 



220 



240 



TTCTTGAATTCTTTGrPAATTTTTTTTTTCCTGCAA^ 

TTCTTGAATTCHTTGGAAHTTTTTTTTTCCTGCAACCATGGCfqTTGGCACACTTAAACAAC 



241 
196 



TrMDHil 
TrMDHi2 



260 



280 



300 



CCCACTTGCTCAAAAACTCAACTTCACTCATCACT^ACTCTCATTTgTgTCTAGGACTCTCC 
CCCACTTGCTCAAAAACTCAACTTCAgiTCATCACAgCTCTCATTTCTCTCTAGGACTCTCC 



302 
257 



TrMDHil 
TrMDHi2 



320 



340 



360 



CTAGGCAATATCACTGTACTTTTGCACCACTTCACAGAACTCAACATGGCAGAATTACTTG 
PTAnnrAATATCACTGTACTTTTGCACCACTTCACAGAACTCAACATGGCAG AATTACTTG 



363 
318 



TrMDHil 
TrMDHi2 



380 



400 



420 



TTCTGTTGCACCAAATCAAGTGCAGGCTCCAGCTGTACAATCACAGGATCCCAAGAATAAG 
TTrTnTTnCACCAAATCAAGTGCAGGCTCCAGCTGTACAATCACAGGATCCC AAGAATAAG 



TrMDHil 
TrMDHi 2 



440 



460 



480 



CCTGATTGCTATGGTGTCTTCTGCCTTACCTATGATTTGAAGGCTGAAGAGGAGACAAAAT 
CCTGATTGCTATGGTGTCTTCTGCCTTACCTATGATTTGAAGGCTGAAGAGGAGACAAAAT 



485 
440 



TrMDHil 
TrMDHi 2 



500 



520 



540 



CCTGGAAGAAATTAATCAACATTGCAGTCTCAGGTGCTGCTGGAATGATTTCCAATCATCT 
rrTGGAAGTVAATTAATCAACATTGCAGTCTCAGGTGCTGCTGGAATGATTTCCAATCATCT 



54 6 
501 



560 



580 



600 



TrMDHil : 
TrMDHi2 : 



ACTTTTCAAGCTTGCATCTGGTGAAGTTTTTGG[ljCCAAATCAACCTATTGCGCTGA 
ACTTTTCAAGCTTGCATCTGGTGAAGTTTTTGGCCCAAATCAACCTATTGCGCTGAAATTA 



620 



640 



TrMDHil : 
TrMDHi2 : 



TTAGGATCAGAAAGGTCCTTCCAAGCTCTTGAAGGTG 



: 599 



. Figure 82 Nucleotide sequence of TrMDHj 

* 20 * 40 * 60 
TrMDHj : GCAAAGGNCTOTCNGACCTGGTGTGGAGCQAGCAGCTTTGCTAGACATAAATGGGC^ : 60 

* 80 * 100 * 120 
TrMDHj : TTTTGaSGAGOVGGGAlU^GCTCTAT^TGa^GTCGCATCTCGCy^TO : 120 

* 140 * 160 * 180 
TrMDHj : TGTGGGAAACCCnrTGCTUVTACAAATGCATTAATATGCTTGAAGAATGCT : 180 

* 200 * 220 * 240 
TrMDHj ; TGCAAAAAATTTTCATGCTTTAACCCGTTTAGATGAGAACAGAGCAAAATGTCAGCTAQC : 240 

* 260 * 280 * 300 
TrMDHj : CCTCAAGGCAGGTQTCTTCTACGATAW^GTGTCGAATATGACaATATGGGGAAACCACTC : 300 

* 320 * 340 * 360 
TrMDHj : AACTACTCAGGTCCCCGATTTCTTAAATGCCAGAATCGATGGTTTGCCTGTCAAAGAAGT : 360 



* 380 * 400 * 420 
TrMDHj : GATTAAGGATCaVAAAGTGGTTAGAGGAAGAGTTCACCGAAAAAGTTCAAAAGAGA : 420 

* 440 * 460 * 480 
TrMDHj : CGTGCTTATTO^AAAGTGGGGAAGATCGTCTGCn^CATa^ s 4 SO 



* 500 * 520 * 540 

TrMDHj : TQCaiTACGATCTTTGATCa^CTCCTACTCCGGAGGGTGATrGGTTTTCTACT : 540 



* 560 

TrMDHj : TACAGCTGGAAATCCTTATGGAATAGCTG : 569 



^^^^ 



pTgure 83 Deduced amino acid sequence of TrMDHj 

* 20 * 40 * 60 
TrMDHj : QSXXXPGVERAALUDIKGQIPAEQGKAiaJlAVASimVKVIWGOT : 60 

* 80 * 100 * 120 
TrMDHj : iUCNPHALTRLDENRAKCQIJU^KAGVFyDW - 120 

* 140 * 160 * 180 
TrMDHj : IKDQKWLBEEPTEKVQKRGGVLIQKWGRSSAASTSVSrVDAIRSIiITPTPEGDWFSTGVy : 180 



TrMDHj : TAGNPYGIA : 189 



gure 84 Nucleotide sequence of TrMDHk 



* 20 * 40 * 60 

TrMDHk ; GNGTAGAACCCGTGAAGCCTTTTCCCTCCGGTCTCCCCGClTGCGCCGTCGCaSTCyUlTT : 60 



* 80 * 100 * 120 

TrMDHk : GCTGCTTGTGTCGTCGCCTCCAGCTCCTCCTCCTCCACTGTGCCAACCGAATTAC^^ : 120 



* 140 * 160 * 180 

TrMDHk : AAAAAAATGGCGACTTGTTTGCAAACACAACTCCTCCACACAAGACCTTTTCAGTTTCGG : 180 



* 200 * 220 * ' 240. 

TrMDHk s TCTTCCTCGTCGAOVAGACCAACTTCCCTAAGATGTTCCGCCGCCACCCa^TC : 240 



* 260 * 280 * 300 

TrMDHk : AAATCCTACaU\AATCACTCTTCTTCCGGGTGATGGCATAGGTCCTGAAGTCX3TTT : 300 



* 320 * 340 ♦ 360 

TrMDHk : GCTAAAGACGTTCTTCTCCTCACTGGATCCATCCATGGGATTAAACTTGAGTTTCAAGAG : 360 



* 380 * 400 * 420 

TrMDHk : AAGCTTTTGGGTGGTGCTGCTCTTGATGCTACTGGAGTTCCTTTACCTGAT^ : 420 



\ * 440 * 460 * 480 

TrMDHk : TCTGTTGCTAAGCAATCTGATGCTGTTCTTCraGGTGCTATTGGAGGG^^ : 480 



* 500 * 520 * 540 

TrMDHk : AAAAATGAGAAACAGCTGAAGCCAGAAACTGGATTGCTTCAGCTACGAGAAGGGCTTCAA : 540 



* 

TrMDHk : GTTTTTGCTAATCTCAGA : 558 



fure 85 



Deduced amino acid sequence of TrMDHk 



* 20 * 40 * 60 

TrMDHk : MATCLQTQIiUiTRPFQPRSSSSTRPTSIiRCSAATPSTiaCSYKITL : 60 



* 80 * ' 100 * 120 

TrMDHk : DVLLLTGSIHGIKLBFQEKLLGGAALDATGVPLPDDTIiSVAKQSDAVLLGAIGGYKWDKN : 120 



* 140 
TrMDHk : BKQLKPETGLLQXiREGIfQVFANLR : 144 



^^^^ 



Figure 86 Consensus contig nucleotide secjuence of TrPEPCa 

* 20 * 40 * 60 
TrPEPCa : GNNACATTNCCGAATGCTGCTOAJVCTAQGGAGTGATTCCCTT^ : 60 

* 80 * 100 * 120 
TrPEPCa : ATGQCCTCAAGTGCAAGCGATQTCCTTGCAGTAGAGCTTTTACAGAAGGATGCACGTCTT : 120 

* 140 * 160 * 180 
TrPEPCa : ACAGTTTQTGGAGAATTAGGAAQAGCATGTCCGGGTGGAACQCTTCGGGTGGTTCCTCTA : 180 

* 200 * 220 * 240 
TrPEPCa : TTTGAAACTGTGCAAGACCTGAGAGGAGCTGGTGCAGTTATCAGAAAACTTTTATCAATC : 240 

* 260 * 280 * 300 
TrPEPCa : GATTGGTACCGCCAACACATCATTAAGAACCATAACGGACACCAAGAGGTTATGGTCGGT : 300 

* 320 * 340 * 360 
TrPEPCa : TATTCTGATTCTGGTAAAGATGCCGGGCGCTTTACTGCTGCTTGGGAACTTTACAAAGCT : 360 

* 380 * 400 * 420 
TrPEPCa : CAAGAGGATGTAGTGGCTGCTTGCAATAAGTACGATACTAAGGTTACTTTGTTCCACGGC : 420 

* 440 * 460 * 480 
TrPEPCa : CGCGGAGGGAGTATTGQACGTGGCGGAGGCCCAACATATCTGGCTATTCAGTCCCAGCCA : 480 

* 500 * 520 * 540 
TrPEPCa : CCTGGCTCTGTGATGGGAACCCTTCGGTCAACTGAGCAGGGAGAGATGGTGCAGGCCGAG : 540 

* 560 . * 580 * 600 
TrPEPCa : TTTGGGTTGCCACAGACAGCAGTTAGACAACTTGAAATATACACAACAGCTGTGCTACTT : 600 

* 620 * 640 660 
TrPEPCa : GCTACACGTCGTCCACCACTCCCACCTCGAGA7W3AAAAATGGCGTAATCTAATGGAAGAC : 660 



* 680 * 700 * 

TrPEPCa : ATNTCAAAAATCAGTTGTCAGTCCTACCGCAGTGTAGTCTATGAAAATCCAGN : 713 



87 Deduced amino acid sequence of TrPEPCa 



20 * *o * " 



TTPEPCa : XTXPNAAELGSDSLGAWISMASSASDVIAVBLI^KDAIO-TVCGEWSRACPOGTI^VV^^ 



80 



100 



120 



TrPEPCa : fbtvqdlrgagavirkllsidwyrqh: 



IIKNHNGHQBVMVGYSDSGKDAGRFTAAWELYKA 



140 * 



TrPEPCa : QBDWAACNKYDTKVTLFHGRGGSI' 



GRGGGPTYIAIQSQPPGSVMGTLRSTBQGBMVQAE 



* 200 



220 



TrPEPCa : FGLPQTAVRQIiEIYTTA^ 



AailATRRPPLPPRBBKWRNLMEDXSKISCQSYRSVVyENP 



7 




L 88 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrPEPCa 



20 



40 



60 



TrPEPCal : 
TrPEPCa2 : 
TrPEPCaS : 



GNNACAT 



60 



120 



TrPEPCal : 
TrPBPCa2 : 
TrPEPCa3 : 



TrPEPCal : 
TrPEPCa2 : 
TrPEPCaS : 



TrPEPCal : 
TrPEPCa2 : 
TrPEPCa3 : 



TrPEPCal : 
TrPEPCa2 : 
TrPBPCaa : 



TrPEPCal : 
TrPEPCa2 : 
TrPBPCa3 : 



TrPEPCal 
TrPEPCa 2 
TrPBPCaS 



TrPEPCal 
TrPEPCa2 
TrPEPCaS 



TrPEPCal 
TrPEPCa2 
TrPEPCa3 



TrPEPCal 
TrPEPCa2 
TrPEPCa3 



|"^S^Ba5 ^g^^cS gagc?tttBcagaaggatgcacg-^ctt! 



GSiiCTTTTACAGAAGGATGCACGTCTTi 
iaGrTTTTACAGAgfGGATGCACGTCTTj 



S?SAS^m3GACCTiSAGAGGAGCTGGTaCAGTTATCyGgAAACTTTTATCgAT| 

SSiSSGTGi^GACCTCAGAGGAGCTGGTGCAGTTATCAGAAAACTT™ 

TTTGAAACTGTGCAAGACCTGAGAGGAGCTGGTGCAGTTATCAGAAAACTTTTATCAA^ 



SSASGAACACATCATTAAGAACCA^AAiBGGACAgCAAGAGGTTATGGTSGG^ 

gaSggSccg^Wcacatcattaagaaccataacggacaccaagaggttatggtcggt 

°^Snr,TACCGCCAACACATCATTAAGAACCATAACGGACACCAAGAGGTTATGGTCGGT 



TATTCTGATTClGGGTAAAGATGCSGGgCGCTTgACTGCTGCTTGGGAACTTTACAAAGCT 
TATTCTGATTCTGGTAAAGATGCCGGGCGCTTTACTGCTGCTTGGGAACTTTACAAAGCT 
STTr™TCTGGTAAAGATGCCGGGCGCTTTACTGCTGCTTGGGAACTTTACAAAGCT 



caKgaggatgtagtggctgcttgcaataagtacgatactaaggttactttgttccacggc 

P?^°?gGATGSGTGGCTGCTTGCAATAAGTACGATACTAAGGTTACTTTGTTCCACGGC 



SSS?^?ATTGGiCGgGGgiGGSiGGCCCiACATATCTGGCTATTCAGTCCCAgCCA 

SSSgggagtattggacgtggcggaggcccaacatatctggctattcagtcccagcca 

P^rnn^nGGAGTATTGGACGTGGCGGAGGCCCAACATATCTGGCTATTCAGTCCCAGCCA 



SSpS?S?TGGGAACgCTTCGGTCiACTGAGCAGGGAGAL^TGGT|SAGGCCg^ 

^^^^^^^^^^^^^ 

TTTQGGTTGCCACAGACAGCA^ 




SSc^^CCACCACTCCCACCTCGAGAAGAAAAATGGCGTAATCTAATGGAAGAC 
g^^?r?rnTr°TCCACCACTCCCACCTCGAGAAGAAAAATGGCGTAATC^^ 



ATjTCAAAAATCAGTTGTCAGTCCTACCGCAGTGTAGTCTg^GAAAAT^^ 




TrPEPCal : 
TrPEPCa2 : 
TrPBPCa3 : 



TrPEPCal : 
TrPEPCa2 : 
TrPEPCa3 : 




L 89 consensus contig nucleotide sequence of TrPBPCb 



TrPEPCb : GNAAGGGACAAGCTCTATCGTACTCOTOAGCGGTCrCGCTATCTC^^ : " 

* 80 * * 120 

TTPEPCb :.TCTGAAATTCCTGAAGAAGCCACATTCACCGATGTTGATGAGTTCTTOGAACC^ : 120 



* 140 * -^^^ " 
TrPEPCb : CTATOCTACAGATCACTCTGTGCTTGTGGTGATCGTQCQATTGCCGATOGA^^ : 

* ooA * 240 

* 200 _ ^ _ 
TrPEPCb : GATTTCTTGAGGCAAGTrrCCACTTTTGGACTGTCACTGGTAAGACTTGATATAAGGCAA = 240 

260 * 280 * 300 

TrPEPCb : GAGTCAGATCGTCACACGOACGTGATGGATGCCATTACCAAACATTTGGAAATTGGATCC : 300 

320 * 340 * 360 

TrPEPCb : TACCAAGACTGGTCTGAAGAAAAAAGACAGGAATGGCTTTTGTCTGAGTTGOTTGG 260 

380 * 400 * 420 

TrPEPCb : AGGCCGCTTTTTGGACCTGACCTACCTCAAACCGATQAAATTAGAOAAGTTTTAGAGACA : 420 

440 * 460 * 480 

TTPBPCb : TTTCATGTCATAGCAGAACTTCCATCAGACAACTTTGGAGCCTATATCATTTCGATGGCA : 480 

500 * 520 * 540 

TTPBPCb- : ACTGCCCCGTCTGATGTGCTAGCGGTTGAACTTCTTC^CGTaAATGCAAAATCAAGAAT. : 540 

* 560 * * 

TTPBPCb ; CCGTTAAGAGTTGTTCCGTTGTTTGAGAAACTTGCTGATCTCGAGTCTGCTCCTGCTG : 598 



180 




&e 90 -Deduced amino acid sequence of TrPBPCb 

* 21 
TrPEPCb : XROKLYRTRERSRYLIAHG' 

* 8 
TrPEPCQs : DPIAQVSTPGIiSLVRliDlRQESDl 



20 * 40 * 60 

IYSEIPBEATFTDVDBFIjBPI.BIiCYRSI.CACGDRAIADGSIjI. 



80 * * "° 

iRHrDVMDAITKHLBIGSyQDWSEBKRQEWLLSELVGK 



TrPBPCb i RPLPGPDLPQTDEi: 



TrPBPCb : PliRWPIiFEKLADIiESAPA : 199 



140 * * "° 

REVl.BTPHVIABLPSDNPGAyiISMATAPSDVIAVBLLQRBCKIKN 




^ xre 91 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrPEPCb 



40 



60 



TrPEPCbl : 
TrPEPCb2 : 



GNAAGGGACAAGCTCTATCGTACTCGTGAGCGGTCTCGCTATCTCTTAGCTCATGGCTAT, 



gSaagggacaagctctatcgi 



TCGCTATCTCTTAGCTCATGGCTAT 



60 
60 



TrPEPCbl 
TrPEPCb2 



100 



120 



TCTGAAATTCCTGAAGAAGCCACATTCACCGATGTTGATGAGTTCTTGGAACCTCTTGA.A 
^^^.o,^,^7^^-^-rrTnz^a^nan^CACATTCACCGATGTTGATGAGTTCTTGGAACCTCTTGAA 



120 
120 



TrPEPCbl 
TrPEPCb2 



160 



180 



CTATGCTACAGATCACTCTGTGCTTGTGGTGATCGTGCGATTGCCGATGGAAGCCTTCTT, 
n^aT-nr-TarariaTCACTCTGTGCTTG TGGTGATCGTGCGATTGCCGAT GGAAGCCTTCTT 



180 
180 



TrPEPCbl 
TrPBPCb2 



220 



240 



GATTTCTTGAGGCAAGTTTCCACTTTTGGACTGTCACTGGTAAGACTTGATATAAGGCAA 
r.a^^-rPTTr,anr,raaGTTTCCACTTTTGGACTGTCACTGGTAAGACTTGATATAAGGCAA 



240 
240 



TrPEPCbl 
TrPBPCb2 



260 



280 



300 



GAGTCAGATCGTCACACGGACGTGATGGATGCCATTACCAAACATTTGGAAATTGGATCC| 
GAGTCAGATCGTCACACGGACGTGATGGATGCCATTACCAA^^ATTTGGAAATTGGATCC 



300 
300 



TrPEPCbl 
TrPEPCb2 



340 



360 



TrPEPCbl : 
TrPBPCb2 : 



TrPEPCbl : 
TrPEPCb2 : 



Taccaagactggtctgaagaaaaaagacaggaatggcttttgtctgagttggttggcaaa 

TacCAAGACTGGTCTGAAGAAAAAAGACAGGAATGGCTTTTGTCTGAGTTGGTTGGCAAA 



^!SS^S^ttttggacctgacctacctcaaaccgatgaaattagagaagttttagagaca 

AOnrnGCTTTTTGGACCTGACCTACCTCAAACCGATGSAATTAGAGAAGTTTTAGAGACA 



t^^t^tcatagcagaacttccatcagacaactttggagcctatatcatttcgatggca 

TTTraTnTCATAGCAGAACTTCCATCAGACAACTTTGGAGCCTATATCATTTCGATGGCA 



TrPEPCbl 
TrPBPCb2 



520 * 540 



TrPEPCbl : 
TrPBPCb2 : 



J??^?555S??tSgtgctagcggttgaacttcttcaacgtgaatgcaaaatcaa 

ArTnnCCCGTCTGATGTGCTAGCGGTTGAACTTCTTCAACGTGAATGCAAAATCAAGAAT 



ccgttaagagttgttccgttgtttgagaaacttgctgatctcga 

CCGTTAAGAGTTGTTCCGTTGTTTGAGAAACTTGCTGATCTCGW 




ire 92 consensus contig nucleotide se<iuence of TrPBPCc 



20 * 40 * 60 

TrPEPCC : GTCACATGACAAACNATATCPCCCTTTCTCTAACTCCGTGATCAAG6C6rrJ«^^ : 60 

80 * ' 100 * 120 

TrPBPCc : CACAAATTGCrGTTft<MTrTa3TTGTACTTTCCa3TQCAATCCATAGTATCTTG^ : 120 

* 140 * 160 * "0 
TrPEPCC : CAAACTAGATTOTCCACCTAGGTCGTCACCaGATTTTCCTCTTC^ ^80 

200 * 220 * 240 

TrPEPCC : ATATAATAACTCAACACTTTTTCTAQCTACTTACTAGTACTGTOTAACACAAATTTTATT : 240 

* 260 * 280 * 300 
TrPBPCc : CATTATGGCTACTCCTCGCAACATTQAAAAAATGGCTTCAATTGATGCTCAATTGAGACT : 300 

340 * 360 



* 320 * 3*0 - ■'"^ 
TrPEPCC : ACTAQGACCAAGGAAAGTTTCTOATaATGATAAACTTOTCGAGTATGATGCTTTGTTATT : 360 

* 380 * 400 * 420 
TrPEPCC : GGATCQATTCCTTGACATTCTTCAAGATTTGCATaQAaAAGATATCAflACAAACTGTTCA : 420 

* 440 * 460 * 480 
TrPBPCc : AGATTGTTATGAGTTATCGGCAGAGTATGAAGGGGAGCTTAAGCCGGAGAAATTGGAGGA : 480 

* 500 * 520 * 540 
TrPEPCC ACTTGOaAATATGCTTACTGGTCTTOATGCTGGAGATTCTATTGTTATAGCAAAATCATT : 540 

* 560 * 

TrPBPCc : TTCTCATATGCTTAATTTGGCAAACTTGGCAQAfiN : 575 




e 93 Deduced amino acid sequence of TrPBPCc 

20 * 40 * 60 

TTPEPCC : MATPRNIEKMASIDAQLraaJ«>RKVSDDDKI.VByDALLU)RPU)Il.QDL^^ ' 60 



80 * 100 

TrPBPCc : CYELS; 



lAByBQEI.KPEKI.BBIiGNMLTOLDAGDSIVIAKSFSHMIWLRNLAE :. 110 



94 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrPEPCc 



TrPEPCcl 
TrPEPCc2 



20 



40 



60 



GTCACATGACrrmciATATCTCCCTTTCTCTAACTCCGTGATCAAGGCGTTAGTTAGTTA 
iTnACAAACWATATCTCCCTTTCTCTAACTCCGTGATCAAQGCGTTAGTTAGTTA 



60 
54 



TrPEPCcl 
TrPEPCc 2 



80 



100 



120 



CACAAATTGCTGTTAGGTTTCGTTGTACTTTCCCGTGCAATCCATAGTATCTTGGAGGAA 
raraaATTnrTGTTAGGTTTCGTTGTACTTTCCCGTGCAATCCATAGTATCTTGGAGGAA 



120 
114 



TrPEPCcl 
TrPEPCc2 



140 



160 



180 



CAAACTAGATTTTCCACCTAGGTCGTCACGAGATTTTCCTCTTCACTATTTTTCTTTTTC 
rz^aArTAOATTTTCCACCTAGGTgiGTCACGAGATTTTCCTCTTCACTATTTTTCTTTTTC 



180* 
174 



TrPEPCcl 
TrPEPCc2 



200 



220 



240 



ATATAATAACTCAACACTTTTTCTAGCTACTTACTAGTACTGTGTAACACAAATTTTATT 
ATATAATAASjTCAACACTTTTTCTAGCTACTTACTAGTACTGTGTAACACAAATTTTATT 



240 
234 



TrPEPCcl 
TrPEPCc2 



260 



280 



300 



CATTATGGCTACTCCTCGCAACATTGAAAAAATGGCTTCAATTGATGCTCAATTGAGACT 
raTTATnt^rTACTCCTCGCAACATTGAAAAAATGGCTTCAATTGATGCTCAATTGAGACT 



300 
294 



TrPEPCcl 
TrPEPCc2 



320 



340 



360 



ACTAGCACCAAGGAAAGTTTCTGATGATGATAAACTTGTCGAGTATGATGCTTTGTTATT 
arTBrtPar-raaGGAaAGTTTCTGATGATGATAAACTTGTCG AGTATGATGCTTTGTTATT 



360 
354 



TrPEPCcl 
TrPEPCc2 



380 



400 



420 



GGATCGATTCCTTGACATTCTTCAAGATTTGCATGGAGAAGATATCAGACAAACTGTTC 
nnaTnnATTCCTTGACATTCTTCAAGATTTGCATGGAGAAGATATCAGACAAACTGTTCA 



420 
414 



440 



460 



480 



AGATTGTTATGAGTTATCGGCAGAGTATGAAGGGGAGCTTAjgGCCGGAGAAATTGGAGGA 
AnaTTnTTATGAGTTATCGGCAGAGTATGAAGGGGAGCTTAAGCCGGAGAAATTGGAGGA 



: 480 
: 474 



500 



520 



540 



ACTTGGGAATATGCTTACTGGTCTTGATGCTGGAGATTCTATTGTTATAGCAAAATCATT, 



AnTTGGGAATATGCTTACTGGTCTTGATGCTGGAGATTCTATTGTTATAGCAAAATCATT 



: 540 
: 534 



TrPEPCcl 
TrPEPCc2 



560 



TTCTCATATGCTTAATTTGGCAAACTTGGCAGAGN 



: 575 
: 537 



re 95 Nucleotide sequence of TrPBPCd 

20 * 40 * 60 

TrPEPCd : AGAAQATCTCATGTTTQAGTTGTCTATGTGGCGCTGCAACQACGAGCTCCGTG^ : 60 

* 80 * * 

TTPEPCd : TGAAGMCTTCATAGATCCTaUAOAAAGATGCAAAAaVTTATAT^^ ' 120 

* 140 * "0 * 

TrPEPCd : GATTCCTCCAAACGAGCCATATCGTGTTATTCTTGGAGGTGTGAGGGACAAAC^^ : 180 

* 200 * 220 * 240 
TrPEPCd : TACAC0TGAACGTGCTCGACAGTTATTA(XaUVATGGAACCTC«3ACATCCTTGAAGAGAC 240 

* 260 * 280 * 300 
TTPEPCd : AACCTTCACGAATGTTGAGCAGTTTCTGQAGCCTCTTGAACTGTGTTATAGGTCACXTTG 300 

320 * 340 . * 360 

TrPEPCd : TGCATOTGGTGACCaATCAATAGCAGACGGAAGCCTTCTTGATTTCTTGCGACAAOTTTC : 360 

* 380 * *00 * 420 
TTPEPCd : TACATTT06ACTTTCACTT6TAAGACTCGACATCCGTCAAGA6TCAGACW3GCACACAGA : 420 

* 440 * 460 * 480 
TTPEPCd : CGTTATGGATGCAATTACAAAACACTTGGAQATTGGATCTTACCGAGAATGGTCGQAAGA : 480 

* 500 * 520 * 540 
TTPEPCd : ACGCAfiGCAQGAATGGCTCTTGTCTOAGCTTAGTGOAAAACdCCCTCTCTTCGGCCATGA : 540 

* 560 * S80 * 600 
TTPEPCd s TCTTCCTAAGACAGAAGAAATTGCCaATGTTTTAGATACCTTNCACGTNATTTCANAACT : 600 

620 * 640 * 660 

TTPEPCd : TNCCTCANATA6CTTTOGTGCCTATATCATCTCRATGGCAACCTCCCCATCTOATGTGCT : 660 



700 * '^20 



* 680 * '00 " 
TTPEPCd : AGCTGTCGAGCTTTTACAACGTQAATGTCATGTGAAGCAGCCGTTAANAGTTGTTCCACT : 720 

* 740 * 760 * ' 780 
TTPEPCd : GTTTOAAftAGCTCGCCNGTCTTGAGTCTGCTCCTGCTOCGGMAGCGCGTTTTTTNTTAGA s 780 

* 800 * 820 * 840 
TTPEPCd s TTGGGNdmAACCGOTraTAATGGAAAGCAGAAGTTNTGATAGaTACTCANACTNGGGAAA : 840 



TrPEPCd : AGATGCTGGCCGNN : 854 




96 Deduced amino acid sequence of TrPBPCd 



40 * ^0 



* 20 

TrPEPCd •- EaDLMPELSMWRClTOEiaiVRAEEIJffiSSKKDAKHyiEFWKQIPPNEPYRVlMG^ 

80 * 100 * "° 

TrPEPCd : TREl»RQLlJ«IGTSDILEETTFTim:QFLEPLELafRSLCACX3DRSIADGSLU)FLRQVS 

140 • 160 * 180 

TrPEPCd ; TFaLSLVRIJ>IRQESDiarrDVMDAlTKHI.BIGSYREWSEERRQBWLI.SEIiSGKRPLFGHD 

200 * 220 * 240 

TrPBPCd ; LPKTEEIJU3VIJJTXHXISXIJCSXSFGAYIISMATSPSDV1AVELLQRECHVKQPLXVVPL 

* 260 * 280 



TrPBPCd t PBKLAXLBSAPJ^AXARFXMWXXTXXMBSRSXDRySXXGKDAGX : 283 




!re 97 Nucleotide sequence of TrPBPCe 



20 * • 40 * 60 

TrPEPCe : GTTCACTGTCXCXCTGNCCAATTTTCCTCCCTTGTCTTCTTTTTCTTCTT^^ : 60 

80 * 100 * "° 

■XrPEPCe : TCTTACTQCCTCATTACACQGGTGAQAAGGAGTGAATTGCTCCAATGGOUl^ : 120 



140 * 160 . * 180 

TTPEPCe : TGGAAAAAATGGCATaVATTGATGCACAGCrTAGACAATTAGTACCAQCy^ 



180 



* 200 * 220 * 240 

TrPEPCe : AAGATGATAAACTTATTGAGTATGATGCTTTOTTGTTtWATCGGTTTCTT^^^ : 240 



260 * 280 ♦ 300 

VGTGTATGAACTTTCTC 

320 * 340 * 360 



TrPEPCe t MGATTTACATGQAGAGGATCTGAAAGATTCTGTTCAAGAAGTGTATGAACTT^ : 300 



* 320 ^ 

TrPEPCe : AGTATGAAAGAAAGCATGATCCTiAGAAACTTGAAGAQC^^ 

* 3B0 * 400 * 420 
TrPEPCe : TAGATGCAGGAGATTCAATTGTTGTTGCTAAGTCCTTTTCGCACATGCTTAACTTGGCCA : 420 



440 * 460 



* 480 



* 440 Txww j.ar\ 

TrPEPCe : ACTTAGCTGAAGAGGTXCAGATTGCTCATCGTCGAAGGAACAAGTTGAAGAAAGGAGATT : 480 



500 * 520 * 540 



TrPEPCe : TTAGGGATGAGAGCAATGCAACTACCGAATCAGACATCGAAGAAACTCTTAAQAOACTTG : 540 



560 * • 580 * 600 

TrPEPCe : T6TTTAATA' 



* 560 aow 

lTGAAGAAATCTCCTCAGGAAGTTMTTGATGCGTTGAAGAACCNNACCGTTG : 600 



620 * 640 * 660 

TTPEPCe : ATTTGGTTCTTACTOCTCATCCCACTCAGTCCGTTCGANGNCCNCTGCTTCCCinniGCCT : 660 

* 680 * 

TrPEPCe : GOJACGGGNACCGCNCTGHCTATCNNACTCaSINN : 693 



e 98 • Deduced amino acid sequence of TrPBPCe 

20 * 40 • 60 

TTPEPCe : MATNKMBKMASIDAQLRQLVPAKVSEDDKLIEYDAIiMRPIJ)IUJDLH^ 

80 * 100 . * 120 

: YELSAEyBRKHDPKKI^LGJn.ITSIJ5AGDSIV>mKSFSHJ^^ 

140 * 160 * 180 

TTPEPCe : LKKGDFM)ESNATTBSDIBETIJaU.VFNmCKSPQBVXDM.l^ 

* 

TrPEPCe : LLPXAWXGXRXXYXTX : 196 



TrPEPCe 



e 99 consensus contig nucleotide sequence of TrCSa 

20 * "40 * 60 

TrCSa : GNNNCNCNACCATTACATTAATNACACTTTCCNCrnTCGCCTTGTTC^ : 



60 



TrCSa : TATAAAQACCyVATTCAATTCCCAATTCTTrraGATC^^ •• ^20 

* X40 * . ISO * 

TrCSa : TCTCTCTTCTCTGCGTTTCAAACCCTAGTTCTTTTGTTmTTGATCTAAATGGCG^ : 180 

200 * 220 * 240 



TrCSa 



TCGAAGCGTTTCTGCGCTTTCAAAACTACGATCTCGTGTGGGTCAACAACCTAGTCTTGC : 240 



* 260 * 280 * 300 

TrCSa : TAATTCAGTTAGATGQCTCCAAACTCCAAGCTCCAGXAACACTGATCTTTATTCTGA6AT 



300 



320 * 340 * 360 

TrCSa s GAAGaAGCTAOTTCCAGAGTATCAGGAACGTGTTAAGAAGTTOAAGAAAGACCATGGJVAG s 360 



380 * 400 * 420 

TrCSa 



: TGTTQAATTGGGAAAAATCACAGCTGATATGGTACTTGGTGOAATGAGAGGAATGACTGC * 420 



480 



440 * 460 * 480 

TrCSa : TTTAGTGTGGCTAGOCTCAGCTGTTGACCCAQATGAGGGAATTCGCTTTAGGGGCATGAC 

* 500 * 520 * S40 
TrCSa : AATTCCTQACTOCCASAAAACACTTCCAGGTGCTTTTCCTGOTGGGQAGCCTTTGCCCGA : 540 

* 560 * 580 * 600 
TrCSa : gGCTATACTGTGGCTTCTATTGACCGGAAAGGTACCAAGTAAAGAGCAAGTAGATTCATT : 600 

« 620 * 640 * 660 



TrCSa : AOCTCACGAATTGCGAAGTCGTGCAAAAATCCCAGAGTATGCTTACAAGGCAATTGATGC : 

680 * 700 * 720 

TrCSa : aCTGCCTGTTTCTGCTCATCCAATGACACAATTTAGTACTGGTOTAATGGCCCTCCAGGT : 

740 ♦ • 760 * 780 

TrCSa : GGAGAGTOAGTTTACAAAGGCATACGAGAGTGGGATACATAAGTCAAGGTATTGGGAGCC : 



660 



720 



780 



* 800 * 820 * 840 

TrCSa i ju^CTTATQAGGATAGCTTGAATTTAATTGCTCGTTTGCCTXKSAATTGCTGCCrATATTTA : 840 



* 860 * 880 * 900 
TTCSa s TCGACGGATATACAAGGATGQAAAAATCATACCATOGGATGATTCTTTGGATTATGGTGC 

* 920 * 940 * 960 
TrCSa : AAACTATGCTCACATGTTAGOATTTGATGATCCAGAAACGCTGQAOTTTATGAGGCTGTA 



900 



960 



m 



* 980 * 1000 • 1020 
?!fsa : TATTTCTATCCAXAGTGATCATGAAGGNGGCAACGTTAGTrCTCAO^^^ : "20 

* 1060 * 1080 . 

TrCSa- TGCTAGTTcIcTATCA^JcCTTATCTTGCATTCGCAGCTGCTCTGA^ : 1080 

* HOC * 1120 * 11*0 
TrCSa : CCCACTGCATGGTrTAGCCAATCAGGAAGTTCTACmTGGATCAGAAACATAOTrAAa^ : 1X40 

* 1160 * 1180 * 

TrCSa : GTTTGGAACTCCAAACATAAGTACAGAACAATTGAGCGACTACATTaVTAAAA : 1200 

* 1220 * 1240 * ^^^^ 
TrCSa : CAGTOQCCAGGTTQTGCCTGGATATCOAOITOGAGTTTTOCGCAATACAGACCC^^ : 1260 



1280 * "00 

TrCSa : CACTTOO 



ICAGAGQGAGTTTGCATTOAAGCATrTQCCTAATGATCCAN : 1307 



e 100 Deduced amino acid sequence of TrCSa 

★ 20 * 40 * 60 

TrCSa t ^B^PRSVSJ^SKIJlSRVGQQPSIJUIS^7RWl^TPSSSNTDI.YSEMKEI.VPEYQERVK^ 

* 100 * 120 



TrCSa : DHGSVBLGKIT; 



80 

■ADMVMGMRGMTALVWLGSAVDPDBGIRPRGMTIPDCQRTLPGAPPGGB 



TrCSa : PLPEAILWIiLIiTGKVPSKBi 



140 * "0 * 

|QVDSLAHBLRSRAKIPBYAyKAIDM.PVSAHPMTQPSTaVM 



220 * 240 



TrCSa : ALQVBSBPTKAYBSGIHKSR' 



200 

.YWBPTYEDSI.NLIAR1.PGIAAYIYRR1YKDGKIIPIJDDSL 



TrCSa : DYGftNYAHMLGPDDPB' 



♦ 260 * 280 * 300 

ITI.BFMRI.YISIHSDHBGNVSSHTAHI.VASSLSDPYIAPAAAUJG 



TrCSa 



* 320 * 340 * • 360 

lAGPIfiGIANQEVIJlWIBNIVKEFGTPNISTBQLSDYlHKTLNSGQVVPGYaHGVLRNTD 



TrCSa : PRYTCQI^FAIiKHLPNDP : 378 



_jure 101 Nucleotide sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrCSa 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



20 



40 



60 



GNNNCNCNACCATTACld.TTAATSACAiTTTCEWCTTTCGCCTTGTTCTTTCTCTTCTCAA 
"anaTT'i^TMAeTCTTTSc'iCTTTCGCCTTGTTCTTTCTCTTCTBAA 



60 
45 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



80 



100 



120 



TATAAAGACCAATTCAATTCCCAATTCTTTTGGATCCGAAATCATTCATTCTACGCmTCT 

tataaagaccBattcaattcccaattcttttggatccgp^tcattcaitcta^^^ 

— '-'^ 'GxaciCGAAA 



120 
104 
40 
10 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaB 
TrCSa6 
TrCSa? 



160 



180 



TCTCTCTTCTCTGCGTTTCAAACCCTAGTTGTTTTGTTGATTGATCTfliAATGGCGTTCTTi 
TCTCTCTTCTCTGCGTTTCAAACCCTAGTTGTTTTGTTGATTGATCTiSAATGGCGTTCTT 
TCTirScTTCTCTGCGTTTCAAACCCTAGTTGTTTTGTTGATTGATCTAAATGGCGTTCTT 



180 
164 
100 
6? 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



220 



240 



TCGAAGCGTTTCTGCGCTTTCAAAACTACGATCTCGTGTGGGTCAACAACCTAGTCTTGC| 
TCGAAGCGTTTCTGCGCTTTCAAAACTACGATCTCGTGTGGGTCAACAACCTAGTCTTGC 
TCGAAGCGTTTCTGCGCTTTCAAAACTACGATCTCGTGTGGGTCAACAACCTAGTCTgGC 

Itcgaagcgtttctgcgctttcaaaactacgatctcgtgtgggtcaacaacctagtcttgc 



240 
224 
160 
12? 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



260 



280 



300 



taattcagttagatggctccaaactccaagctccagtaacactgatctttattctgagat 
taattcagttagatggctccaaactccaagctccagtaacactgatctttattctgagat 
taattcagttagatggctccaaactccaagctccagtaacactgatctttattctgagat 

^.^y^rn.^^^^rp^r-.,^^r^P.r■Tr^^'aaRrT^nAAGCTC CAGTAACACTGATCTTTA TTCTGAGAT 



300 
284 
220 
18? 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



340 



360 



GAAGGAGCTAGTTCCAGAGTATCAGGAACGTGTTAAGAAGTTGAAGAAAGACCATGGAAG 
GAAGGAGCTAGTTCCAGAGTATCAGGAACGTGTTAAGAAGTTGAAGAAAGACCATGGAAG 
GAAGGAGCTAGTTCCAGAGTATCAGGAACGTGTTAAGAAGTTGAAGAAAGAiECATGGAAG 
nARGGAGCTAGTTCCAGAGTATCAGG AACGTGTTAAGAAGTTGAAGAA AGACCATGGAAG 



360 
344 
280 
: 247 




TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



380 



400 



420 



TGTTGAATTGGGAAAAATCACAGCTGATATGGTACTTGGTGGAATGAGAGGAATGACTGC 
TGTTGAATTGGGAAAAATCACAGCTGATATGGTACTTGGTGGAATGAGAGGAATGACTGC 
TGTTGAATTGGGAAAAGTCACAGCTGATATGGTACTTGGTGGAATGAGAGGAATGACgGC| 
iTGTTGAATTGGGAAAA^TCACAGCTGATATGGTACTTGGTGGAATGAGAGGAATGACTGC 
Infar/^AAAAETACAGCTG ATATGGTACTTGGTGGAA TGAGAGGAATGACTGC 

■ ■ • "gmagaggaatgactgc 



420 
404 
340 
307 
51 
16 



460 



480 



Trcsal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa? 



TTTAGTGTGGCTAGGCTCAGCTGTTGACCCAGATGAGGGAATTCGCTTTAGGGGCATGACi 
TTTAGTGTGGCTAGGCTCAGCTGTTGACCCAGATGAGGGAATTCGCTTTAGGGGCATGAC 
TTTAGTGTGGCTAGGCTCAGCTGTTGACCCAGATGAGGGAATTCGCTTTAGGGGCATGACi 
TTTAGTGTGGCTAGGCTCAGCTGTTGACCCAHATGAGGGAATTCGCTTTAGGGGCATGAC 
TTTAGTGTGGCTAGGCTCAGCTGTTGACCCAGATGAGGGAATTCGCTTTAGGGGCATGAC 
TTTAGTGTGGCTBGGCTBiJGCTGTTGACCCAGATGAGGGAATTCGCTTTAGGGGCATGAC 



480 
464 
400 
367 
111 
74 



520 



540 



TrCSal 
TrCSa2 
TrCSa3 
TrCga4 
TrCSaS 
TrCSa6 
TrCSa7 



AATTCCTGACTGCCAGAAAACACTTCCAGGTGCTTTTCCTGGTGGGGAGCCTTTGCCCGA 
AATTCCTGACTGCCAGAAAACACTTCCAGGTGCTTTTCCTGGTGGGGAGCCTTTGCCCGA 
AATTCCTGACTGCCAGAAAACACTTCCAGGTGCTTTTCCTGGTGGGGAGCCTTTGCCCGA 
AATTCCTGACTGCCAlGAAAACACTTPcAGGTGCTTTTiCTGGgGGGGAGgCTTTGNCCWA 
.AATTCCTGACTGCCAGAAAACACTTCCAGGTGCTgTTCCTGGTGGGGAGCCTTTGCCCGA 
'n.n-^r-r-n-r=;.r-TnrrAO;HAAACACTTCCAG GTGCTTTTCCTGGT GGGGAGCCTTTGCCCG- 



540 
524 
460 
427 
171 
133 



580 



600' 



TrCSal : 

TrCSa2 : 

TrCSa3 : 

TrCSa4 : 

TrCSaS : 

TrCSa6 : 

TrCSa7 : 



GGCTATACTGTGGCTTCTATTGACCGGAAAGGTACCAAGTAAAGAGCAAGTAGATTCATT 
GGCTATACTGTGGCTTCTATTGACCGGAAAGGTACCAAGTAAAGAGCAAGTAGATTCATT 
GGCTATACTGTGGCTgcgATTGACCGGi=AAGGTACCAA^AAGAG^^^ 

GGCTATACTGgGGgTTjjTATTGACCGGNSBBSBHHSBBI^^^^^^^^ 

GGCTATACTGTGGCTTCTATTGACCGGAAAGGTACCAAGTAAAGAGCAAGTAGATTCATT 

GGCTATACTGTGGCTTCTATTGACCGGAAAGGTACCAAGTAAAGAGCAAGTAGATTCATT 



600 
584 
520 
456 
231 
193 



640 



660 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa7 



TrCSal : 

TrCSa2 : 

TrCSa3 : 

TrCSa4 : 

TrCSaS : 

TrCSa6 : 

TrCSa7 : 



^S^^^Sgcgaaotcgtgc^^^tcccagagtat^^ 

AGrTnACGAATTGCGAAGTCGTGCAAAAATCCCAGAGTATGCTTACAAGGCAATTGATGC 



ACTGCCTGTTTCTGCTCATCCAATGACACAAjtqg 



^^?^^5tctttctgctcatccaatgacacaatttagtactcgtgtaatgg^^ 
^^^^^^^^^^^^^^^^^^^^^^tcgtgtStcgccctccaggt 

arTGCCTGTTTCTGCTCATCCAATGACACAATTTAGTACTGGTGTAATGGCCCTCCAGGT 




740 



760 



780 



TrCSal 
TrCSa2 
TrCSaS 
TrCSa4 
TrCSaS 
TrCSafi 
TrCSa7 



GGAGAGTGAGTTTACAAAGGCATAiiGAGAGTGGGATACATJ 






^ACAAAGGCATACGAGAGTGGGATACAT. 
^ACAAAGGCATACGAGAGTGGGATACAT 
MHJH^BGfi3?GiAGAGTGGGABL?CNT 


QAGTCAAGGTATTGGGAGCC 

aagtcaaggtattgggagcc 
SagtBaaggH?^ttgggagcc 



681 

411 
373 
34 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa7 



800 



820 



840 



AACTTATGAGGATAGCTTGAATTTAATTGCTCGTTTGCCTGGAATTGCTGCCTATATTTA 
AACTTATGAGGATAGCTTGAATTTAATTGCTCGTTTGCCTGGAATTGCTGCCTATATTTA 
p ^^^^^^^^^^■r.r-T.T.naaTTTaATTGCTCGTTTGC CTGGAATTGCTGCCTATATTTA 



471 
433 
92 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSae 
TrCSa7 



860 



880 



900 



TCGACGGATATACAAGGATGGAAAAATCATACCATTGGATGATTCTTTGGATTATGGTGC 
TCGACGGATATACAAGGATGGAAAAATCATACCATTGGATGATTCTTTGGATTATGGTGC 
Trr.ArGGATATACAAGGATGGAAAAATCATACCATTGGATGATTCTTTGGATTATGGTGC 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa7 



920 



940 



960 



AAACTATGCTCACATGTTAGGATTTGATGATCCAGAAACGCTGGAGTTTATGAGGCTGT 
AAACTATGCTCACATGTTAGGATTTGATGATCCAGAAACGCTGGAGTTTATGAGGCTGTA 
AAACTATGCTCACATGTTAGGATTTGATGATCCAGAAACGCTGGAGTTTATGAGGCTGTA 



591 
553 
212 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa7 



980 



1000 



1020 



TATTTCTATJ5] 

TATTTCTATCCATAGTGATCATGAAGGN_^ 

TATTTCTATCCATAGTGATCATGAAGGFgGGCAACGTTAGTTCTCACACAGCTCACCTAGT 



601 
581 
272 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSa6 
TrCSa7 



1040 



1060 



1080 



^■(«fJi^k!eli^li^^^^ A^JAlJJA^e^A«/W^k■Li^JiJ^L^L^[^g^ 



CGCAGC 



332 




1100 



1120 



1140 



Trcsal 
TrCSa2 
TrCSaS 
TrCSa4 
TrCSaB 
TrCSaS 
TrCSa? 



392 



TrCSal 
TrCSa2 
TrCSa3 
TrCSa4 
TrCSaS 
TrCSaS 
TrCSa7 



1160 



1180 



1200 



STTTGGRACTCCAAACATAAGTACftGAACAATTGAGCGACTACATTCATAAAACATTGAA 



452 



TrCSal 
TrCSa2 
TrCSaS 
TrCSa4 
TrCSaS 
TrCSaS 
TrCSa7 



1220 



1240 



1260 



lAGGTTGTGCCTGGATATGGACATGGAGTTTTGCGCAATACAGACCCAAGATA 



512 



TrCSal 
TrCSa2 
TrCSaS 
TrCSa4 
TrCSaS 
TrCSaS 
TrCSa7 



1280 



1300 



ananGGAGTTTGCATTGA AGCATTTGCCTAATGATCCAN 



CACTXGCC 



559 




re 102 Consensus contig nucleotide sequence of TrCSb 

20 * 40 * 60 

TrCSb : amTTCimrTCCACAQaVTCCTAATCCTAATCCTAATCCTAATCCT^ ' 

* 80 * 100 * 120 



€0 



.CTAGTACTAATrAGTAATACCGATCCCTTTTTCTCGAACCCATTCATTC : 120 



TrCSb s ATTACTAATTA* 

* 140 * 160 * 180 
TrCSb : AAGNAGAAQAA(3aAAAAACAAAATCCACACAAACAAACATCTTACAACAATGT^ : 180 

200 * 220 * 240 

TrCSb s AACTACTACAACCGACGAATCCAAGCTOCACOACOCTaCAOOGftACCGTTTGGCCACCCT : 240 

* 260 * 280 * 300 
TTCSb : CTCAGCTCACTTQCTTCCTTCCTCCACAACCTCCQCCGCQCTCCTCCATCCTATTCACCT : 300 

* 320 * 340 * 

TrCSb : TTCTTCTTCCTCCGGC3ATCTCCCCACCGTCTAATGTCAAAGGAACACTCACCQTTGTTGA s 360 

380 * 40O * 420 • 

TrCSb : TOAACGTACCGGGAAGAAGTATACCATTGAGGTCTCTCCTGATGGCACCGTTAAAGCCAA : 420 

* 440 * 460 * 480 
TrCSb s TGATTTCAAGAASATATCAACTGGGAAGAATGATAAGGGACTCAAACTTTATGATCCTGG : 480 

* 500 * 520 * 540 



TrCSb : ATATTTi 



lAAACACTGCTCCTCTGCGATCAACAATTTCTTATATTQATGGTGATQAGGGAAT : 540 



560 * 580 * 600 



TrCSb : CCTTAGATATAGAGGATACCCCATTGAGGAGTTGGCCGAOAAAAGCACCTTTCCGGAAGT s 



600 



* 620 * 640 * 660 
TrCSb : GGCATATCTCATATTGTATGGAAATTTGCCTTCTGCAAATCAGTTACAAGAATGGGAATT : 660 

* 680 * 700 * 720 



TrCSb : TGCTATATC 



ITCAGCATTCAGCCTTACCTCAAQGAGTTTTGGATCTCATACAATCAATGCC : 720 



* 740 * 760 * 780 

TrCSb : TCAAGATO 



CACATCCTATGGGCGTCCTAGTGAATGCAATAAaCGCTCTGTCTaTTTTTCA s 780 



* 800 * 820 * 840 

TrCSb : TCCTGACQCAAATCCTGCTCTCAQAGGTCTTGACATCTACAACTCAAAGCAAGTGAGAGA s 840 



860 * 880 * 900 

TrCSb 



CAAACAAATAGCACGQATTATTGGAAAGATAACAACAATTGCTGCTGCAATTAATCTTAG : 900 



920 * 940 * 960 

TrCSb ! AATGGi 



iCAGGAAGGCCACCTGTGCTTCCATCCAACAAACTATCTTACACAGAOAACTTCCT : 960 



* 980 * 1000 * 

ATACATGCTTOATTCTCTAGGCAATCCSGTa^TATAAACCCAACCCTCAGCTA^^ 

1040 * 1060 * 1080 

ACTA8Aa^TCATCTTCa^TCCTG»TGa^OAACATGAAATQAATroCTCTACATC^ 

1100 * 1120 * 1140 

ACGACACCTTGaVTCAAGCGGCGTCGATGTATACACTGCTATTQCroQAQOTOTTCKa^ 

* 1160 * 1180 * 1200 

TCTGTATGGACCTCOTCAT66TGOAGCTAATGAGGCGGTCCTTAAAATGCTGAGTGAAAT 



1220 * 12*0 

T© 



GAAQTGTCGATAACaTTCCAGAGTTCATroAAGGTGTTAANlI : 1244 



re 103 Deduced amino acid sequence of TrCSb 

20 ♦ 40 * ^° 

TrCSb : MSTTTTTTDESKljmAABNRIATI.SAHI.IiPSSTTSAaLIfiPl^ : 60 

80 • 100 * 120 

TrCSb : TVVDERTGKKOTIEVSPDGTVKAITOFKKISTCKOTKQLKLYDPGyiJn^APW^ : 120 

140 • 160 * 180 

TrCSb : DBGII.RYRGYPIBBLABKSTFPBVAyLII.yGNI.PSMJQ«}BWBFAISQHSALPQGVIJ3Ll s 180 

200 * 220 * 240 

TrCSb : QSMPQDAHPMGVLVMAISALSVFHPDANPAMiGUJITOSKQVRDKQIARlIGKlTriAAA s 240 

260 * 280 * 300 

TrCSb : lOTJiMAGRPPVLPSim.SYTBNFI.YMICSIK3iniSYKPNPQLTRAIJ)lIFlIJlA^ : 300 

320 * 340 



TrCSb : TSAVBHLASSi 



iGVDVyTAIAGGVaAl.YGPLHGGANEAVLKMI.SEIGSVDNIPBPIBaVX : 358 




^ 7gure 104 Nucleotide' sequences of nucleic acid fragments contributing to the 
consensus contig sequence TrCSb 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb? 



20 



40 



60 



CNTTTCWTTTCCACAGCAT 



-aT-rnTZ^ATrPTAATCCTAATCC TAATCCTATTACTAATTACTA 



60 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb? 



100 



120 



120 



160 



180 



TrCSbl : 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb? 




1?9 
55 
58 
50 
45 



220 



240 



TrCSbl 
TrCSb2 
TrCSbS 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb? 



AACTACTACAACCGACGAATCCAAGCTGCACGACGCTGCACGGAACCGTTTGGCiERCCCT 
AACTACTACAACCGACGAATCCAAGCTGCACGACGCTGCACGGAACCGTTTGGCCACCCT 
AACTACTACAACCGACGAATCCAAGCTGCACGACGCTGCACGGAACCGTTTGGCCACCCT 
AACTACTACAACCGACGAATCCAAGCTGCACGACGCTGCACGGAACCGTTTAGCCACCCT 
^ . ^T,.^^.^. .^r~o.nnn,a;.Tnpaa(^rTGCACGA CGCTGCACGGAACCGTTT GGC|HftCCCT 



239 
115 
118 
110 
105 



280 



300 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb? 



CTCAGCTCACTTGCTTCCTTCCTCCACAAWCTCCGCEGCGCTECTCCATCCTATgCACCTj 
CTCAGCTCACTTGCTTCCTTCCTCCACAACCTCCGCCGCGCTCCTCCATCCTATTCACCT, 
CTCAGCTCACTTGCTTCCTTCCTCCACAACCTCCGCCGCGCTCCTCCATCCTATTCACCT 
CTCAGCTCACTTGCTTCCTTCCTCCACAACCTCCGCCGCGCTCCTCCATCCTATTCACCT 
nr^2ir.rTr-ar-TTGrTTCCTTCCTCCACAA^CT CCGCir,GCGCTigCTCCATCC TATgCACCT 



299 
1?5 
1?8 
1?0 
165 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb? 



340 



360 



TTCTTCTTCCTCillGGGATCTCCCCACCGTCTAATGTCAAAGGAACACTCACCGTTGTTGA! 

ttcSgcttcctccgggatctccccaccgtctaatgtcaaaggaacactcaccgttgttga: 

TTC'CGCTTCCTCCGGGATCTCCCCACCGTCTAATGTCAAAGGAACACTCACCGTTGTTGA 

ttcttcttcctccgggatctccccaccgtctaatgtcaaaggaacactcaccgttgttga 

l^T,p^T,prn.rCTdEGGGATCTCCC CACCGTCTAATGTCAAAGGAACACTCftCCGTTGTTGA 



359 
235 
238 
230 
225 



TciiSScSGAAGAAGTATAaCATTGAGGTCTC^^CCTGATGGCACCGTTAAAGC^^ 
S^S?ACCGGGAAGAAGTATA^CATTGAGGTCTCycCTGATGGCACCGTTAAAGCCAA 
S5^S?ACCGGGAAGAAGTATACCATTGAGGTCTCTCCTGATGGCACCGTTAAAGCCAA 
Tn^rGTACCGGGAAGAAGTATACCATTGAGGTCTCTCCTGATGGCACCGTTAAAGCCAA 



TGATTTCAAGAAGATATCAACTGGGAAGAATGATAAGGGgCTCAAACTTTATGATCCTGG 
TGATTTCAAGAAGATATCAACTGGGAAGAATGATAAGGGACTCAAACTTTATGATCCTGG 
SSScAAGAAGATATCAACTGGGAAGAATGATAAGGGACTCAAACTTTATGATCCTGG 
TGATTTCAAGAAGATATCgACTGGGAAGAATGATAAGGGACTCAAACTTTATGATCCTGG 
^°^^^^nn.n..n^r..TrAArTGGGAAGAATGATAAGGGgCTCAAACTTTATGATCCTGG 




TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbB 
TrCSb6 
TrCSb? 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb7 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb7 



500 



520 



540 



Statttaaacactgctcctgtgcgatcaacaatttcttatattgatggtgatgagggaat 

ATOTTTAAACACTGCTCCTGTGCGATCAACAATTTCTTATATTGATGGTGATGAGGGAAT 

™™Sc?gScctgtgcgatcaacaatttcttatattgatggtgatgagggaat 

ATATTTAAACACTGCTCCTGTGCGATCAACAATTTCTTATATTGATGGTGATGAGGGAAT 
|.n..^^^.^7v7^7.nnnTr.rTrPT^.TGCQATCAACAAT TTCTTATATTGATGGTGATGAGGGAAT 



539 
415 
418 
410 
405 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
Trcsbe 
TrCSb? 



560 



580 



^00 



CCTTAGATATAGAGGATACCCCATTGAfeiGAGTTGGCCGAGAAAAGCACCTTTCCGGAAGTI 

ccttagatatagaggataccccattgaSgagttggccgagaaaagcacctttccggaagt, 

CCTTAGATATAGAGGATACCCCATTGAGGAGTTGGCCGAGAAAAGCACCTTTCCGGAAGT 

ccttagatatagaggataccccattgaggagttggccgagaaaagcacctttccggaagt 

CCTTAGATATAGAGGATACCCCATTGAiGAGTTGGCCGAGAAAAGCACCTTTCCGGAAGT 
ATAGAGGS-THcc55ATTGAGGAGTTGGHCGAGAAAAGCAC|T,TTTftT?GGAAGT 



599 
475 
478 
470 
465 
49 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb7 



620 



640 



660 



GGCATATCTCATATTGTATGGAAATTTGCCTTCTGCAAATCAGTTACAAGAATGGGAATT 
GGCATATCTCATATTGTATGGAAATTTGCCTTCTGCAAATCAGTTACAAGAATGGGAATT 
GGCATATCTCATATTGTATGGAAATTTGCCTTCTGCAAATCAGTTACAAGAATGGGAATT 
GGCATATCTCATATTGTATGGAAATTTGCCTTCTGCAAATCAGTTACAAGAATGGGAATT, 
~ - - " ^aTr.RAASTTT'gcCTlCTG! aAA£|TiAGTTA:GGT, GAATGG§A^TT 

GAATGGGAATT 



609 
535 
538 
530 
525 
108 
12 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbB 
TrCSbS 
TrCSb7 



680 



700 



720 



TGCTATATCTCAGCATTCAGCCTTACCTCAAGGAGTTTTGGATCTCATACAATNBB 

I ^ --^T, /-.o^^T^^pnnr!.r! ATCXCATACAATCNNJ 



TGCTATATCTCAGCATTCAGCCTTACCTCAAGGAGTTTTGGA 
TGCTATATCTCAGCATTCAGCCTTACCTCAAGGAGTTTTgH 



TGCTATATCTCAGCATTCAGCCTTACCTCAAGGAGTTTTGGATCTCATACAATCAATGCC 

IgSatatctcagcattcagcEItIccP^aaggagttttggatIItcatacaatcaatgcc 
tgctatatctBagcattHagccttacctcaaggagttttgg^^ 




740 



760 



780 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb7 



tc^Sgcacatcctatgggegtcctagtgaatgcaataagcgctctetctgtt^^^ 



592 
228 
: 130 



800 



820 



840 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb7 



TCCTGACGCCAATCCTGCTCTSAGAGGTCTTGA;TMT.TAC'gACTCAAAG;gAAGTGAG^ 
TCCTGAgGc'i^TCCTGCTCTCAGAGGTCTTGACATCTACAACTCAAAGCAAGTGAGAGA 



288 
190 



860 



880 



900 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb7 



348 
250 



920 



940 



960 



TrCSbl 
Trcsb2 

TrCSb3 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb7 



AATGGCAGGAAGGCCACCTGTGCTTCCATCCAACigAAC 
AT.TGG^AGGAAGGCCACCTGTlijcTTCCATCCAACAAAC' 




408 
310 



980 



1000 



1020 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb7 



M-ACATGCTTGATTCTfflTAGGCAATCGGTCATATAAACCCAACCCTCAGCTAACTCGTGC 
lT?cATOSTGAScTCTffiGGCAATCGGTCATATAAACCm^^ 



468 
: 370 



1040 



1060 



1080 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb7 



528 
430 



1100 



1120 



1140 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbe 
TrCSb7 



GCGACACCTTGCATCAAGCGGCGTfr,GATGTATAimCTGCTATTGCTGGgGt) 
- - - -ATGTATACACTGCTATTGCTGGAGG 



579 
490 



1160 



1180 



1200 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSb6 
TrCSb? 



catggtggagctaatgaggcggtcct; 



550 



1220 



•1240 



TrCSbl 
TrCSb2 
TrCSb3 
TrCSb4 
TrCSbS 
TrCSbS 
TrCSb7 



rnr.r.A7^^.pr;nnr-r^aTaar-aTTrr:AnAGTT CATTGAAGGTGTTAAMN 



594 



